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ENGINES OF STEAMSHIP PARISIAN. 

We illustrate an example of one of tbe latest types of 
English marine engines, ns built by R. Napier & Sons, Glas- 
gow, such as are used on their ocean going ships. The ves 
sel which tliese engines propel is 450 feet long and 46 feet 
wide, iiud has 10,000 tons displacement. 

As will be seen, the engines are vertical compounds, of 
the " tandem " type; that is, with the cylinders in line with 
the keel. 

There are one high-pressure and two low-pressure 
cylinders, which ■ are 60 inches and 85 inches respectively, 
with 5 feet stroke of piston. The crank shaft is of steel, 30 



mches diameter, while the crank pins are 31 inches diame 
ter, by the same length. Sleam of 75' pounds pressure is 
used. 

The general arrangement of the engines is well shown m 
the engraving, so that we need add but little by way of ex 
planation. The valves are of the piston variety, and are 
worked by a link motion, which is peculiar in some details, 
especiall^r the rock shaft and levers which connect the hnk 
motion with the valve stems. 

These engines are handled for reversing or going ahead 
by a single steam cylinder which is located behind the cen 
tral main cylinder, connecting directly by a rod with the 



reverse shaft, the arm of which is sliown in the extreme 
left of the engraving, and the air pumps are worked directly 
from the cross head of the main engines instead of a separate 
engine. 

With the propeller blades four feet out of water (owing to 
light draught of the ship) these engines were run at 85 revolu- 
tions per minute, at which speed they indicated 6,020 horse 
power. 

This IS very high piston speed for such large pistons — 
850 feet per minute — and it shows to what perfection 
modern workmanship lias attained when it is possible for 
even a short time. — Engineer. 
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A UOBAL nriSAFPLIED. 

Noticing the recent death of John J. Dwyer, prize fighter 
and lately heavy weight champion of America, within two 
years of his leaving the prize ring and accepting a city 
clerkship, the Medical Record draws from his untimely fate 
the following curious "lesson ;" 

" The cultivation of a powerful muscular development 
does not of itself insure health and long life. It may even 
entail a certain danger. The man who makes an athlete of 
himself must continue one, or else drop his exercise with 
slowness and caution. Our ex-pugilist accepted a sedentary 
occupation after he had cultivated his lungs to perhaps 
double the capacity needed in such an employment. A 
disused organ degenerates and becomes liable to disease. 
The robust chest of the country youth may be a source of 
danger to him if he adopts life in a city office. A fine phy.sical 
development docs not necessarily insure a long life. Robust- 
ness is only a relative term. In the physical education of 
youth, therefore, we should aim to make every organ healthy 
— not hypertrophied. The law that the organism must be 
adapted to its environment was well illuslrated by the prize- 
fighter, who was attacked with consumption eighteen 
months after he had left the ring for a city office." 

If the Record had been better informed with regard to the 
cause of Mr. Dwyer's death, its comments thereon would 
probably have been very different. As we understand.it, his 
trouble was not in his lungs, nor could any amount of seden- 
tary occupation have engendered it. As little could it be 
charged to his training or his habits as a prize fighter and 
athlete. 

As the Record was entirely wrong in its premises, so, in our 
opinion, it would have been wrong in its conclusion had the 
conditions of Mr. Dwyer's death been as Vat Record describes. 
Granting for the argument's sake that an athlete had died 
of consumption shortly after radically changing his mode of 
living, it would not have followed that robustness and vigor- 
ous health are in any case undesirable, or that capacious 
lungs are a disadvantage to one adopting a sedentary city 
life. No one would claim that a fine physical development 
"necessarily insures a long life;" wonXAihe Record seriously 
assert that it is not a potent factor in securing long life, or 
in giving force and enjoyment to life while life lasts? 

It is true that great physical vigor, in the absence of high 
principle and fine judgment, may encourage excesses which 
are hazardous to health ; such seems to have been the case 
with Mr, Dwyer. Shall high health be therefore discour- 
aged? The ascetics of the mediaeval ages tried that plan, 
but there is no evidence that the world was benefited there- 
by, or themselves either. The wise man with a feeble phy- 
sical organism may, and probably will, live longer than the 
fool with a physique like Dwyer's; but with Dwyer's frame, 
the wise man would probably live as long as with a feeble 
body, and certainly would live more efficiently and enjoy- 
ably. 

* I € I » ■ 

SPECIALISTS AND GENERAL PBOBLEMS. 

The risks which a specialist runs in attacking problems of 
a broad and general character are strikingly illustrated in the 
recent discussion of the geological influence of tides. 

Two or three years ago Mr. George H. Darwin advanced 
the theory that the moon was originally part of the earth; 
that after their separation the two bodies were a long time 
in drawing apart; meanwhile their diurnal motions must 
have been much more rapid than now, and their mutual at- 
tractions much more forcefully shown in ocean tides. Not 
only would the tides be higher, but the more rapid alterna- 
tion of day and night would probably lead to more sudden 
and violent storms; and the more rapid rotation of the earth 
would augment the violence of the trade winds, which, in 
their turn, would increase the force and volume of ocean 
currents. The result of all this, he held, would necessarily 
be a great acceleration of geological action. Rivers would 
flow with fuller streams bearing a heavier freightage of 
earthy matter to the sea; and the erosive force of the higher 
ocean tides and the swifter ocean currents would be not 
less powerfully shown in modifying the continental masses 
and in rearranging the detritus. 

This theory was taken up and elaborated by Professor 
Ball, the Astronomer Royai of Ireland, in the lecture entitled 
"A Glimpse Through the Corridors of Time," which has 
attracted so much attention. (See Scientific American 
Supplement, No. 332.) 

In this lecture Professor Ball contemplates as a factor of 
geological history ocean tides of appalling height and viii- 
lence, the result of the diminished distance of the moon. 
Within the times covered by the geological record, and 
helping to account for some of its conditions, he saw all 
ocean shores and the adjacent lowlands swept twice a day 
by tides six hundred feet high. 

In this Prof, Ball so surpasses the author of the tidal 
theory that Mr. Darwin is compelled to protest that he never 
contemplated anything of the sort. He did not consider as 
possible within geologic times any tides more than two or 
three times as high as those we now see ; and this estimate 
he is now inclined to think excessive rather than deficient. 

The form of the earth, as well as the nature of the geologi- 
cal record, in its vital as well as its physical elements, forbids 
the possible prevalence of such tides as Professor Ball de- 
scribes, or anything like them. 

The discrepancy between the facts of geology and the im- 
aginations of the Astronomer Royal have been aptly shown 
by Professor Newberry, of this city, in a recent number of 
Nature. Down to the lowest Laurentian strata abundant 



evidences of life appear, much of it littoral life, while many 
strata are composed ot organic sediments which accumulated 
in quiet water, deep or shallow, by the slow processes of 
growth and decay of animal structures. Tides greatly ex- 
ceeding those which we now see would have made shore life 
impossible. The Huronian series, the next above the Lau- 
rentian, are all shore and shallow water deposits, telhng of 
quiet times and the absence of excessive tides. 

Particularly instructive and conclusive against the theory 
of high tides are the records of the physical and vital condi- 
tions presented in the later strata, from the Lower Silurian 
down through all the corridors of lime into which Professor 
Ball peered with such distorted vision. On every side and 
in every age Professor Newberry finds evidence of slow and 
quiet accumulations of material on sandy or muddy shores, 
or in shallow coral seas in which animal and vegetable life 
would have been impossible under the action of tides such 
as Professor Ball describes, or Indeed any tides much exceed 
ing those of the Atlantic to-day, 

Professor Ball's lecture was interesting and not without 
plausibility; but its chief value lies in the emphasis it gives 
to the fact that something more than a specialist's knowledge, 
however tull in its department or imagination however 
brilliant, is needed for the solution of a problem so broad m 
scope and complex in detail as the physical history of a 
planet, or any other problem of world wide significance. 

. . — ^.^..«-^_« — . 

Forging a Large Shaft. 

The beam engines for the Old Colony steamboat, to be 
called the Pilgrim, are now building at the Morgan Iron 
"Works in this city. The boat, which is to be of iron, and 
about seventy feet longer than the Providence and Bristol, 
is now building in Roach's shipyard at Chester, Pa. The 
engines are to be very large. The cylinder has a diameter of 
110 inches, with 14 feet stroke. The two shafts for these 
engines are the largest ever forged. One of them is ready 
to be turned and finished, and the other, under the direction 
of Thomas P. Doirity, is in the forge. The process m so 
large a work is interesting. The iron used is made up of 
scraps of boiler plates, nuts, and screws, and horseshoes. 
These are first run together into bars two feet or more in 
length. The shaft is built by adding from four to six of 
these bars at a time to the end, welding them on in the 
furnace and beating them into shape with the powerful 
steam hammer. Then more are piled about the end of the 
shaft at a white heat, and welded on in the same way. The 
two shafts now making measure 40 feet long each, with a 
diameter varying from 37 to 30 inches. They weigh over 
81,000 pounds. 

< < t » > 

Rice Crop of the ITnlted States. 

The rice production ot 1879, as returned at the census of 
1880, is shown in an extra census bulletin just issued. The 
average was 174, 173, the yield 110, 131, 373 pounds. 
Nearly half the crop was raised in South Carolina, and two 
other States, Georgia and Louisiana, raised the bulk of the 
remainder. In round numbers, the crops of the three States 
named were 53, 25, and 23 million pounds. North Carolina 
raised nearly six milhon pounds, Mississippi, Florida, Ala- 
bama, and Texas smaller amounts. The largest average 
yield per acre, 725 pounds, was found in Georgia; South 
Carolina averaged 664 pounds- Louisiana 552. In every 
State except Texas and Alabama, single counties averaged 
1,000 pounds or more to the acre. The areas of such high 
average product were smaL'. 

< I » I » 

Sailing through Schools of Dead Fish. 

Captain Henry Lawrence, of the bark Plymouth, from 
Antwerp, and Capt George Coalfleet, of the bark Montreal, 
from Dunkirk, lately arrived in this city, reported saUing 
nearly all daj' through miles of dead fish (codfish, red snap- 
pers, and others) on the 3d of March, while oil the southern 
end ot George's Bank, Newfoundland. Some of the crew 
of the Plymouth picked up some of the fish and ate them. 
The fish were hard and proved excellent food. The cause 
of the death of such enormous quantities of fish is a mys- 
tery. The results may be serious to the fishermen. 

■ » I » ] » ■ 

Archery for Firemen. 

A number of experiments were tried in Washington lately, 
by General Meigs, to test the utility ot bows and arrows for, 
carrying life lines for fire escapes. He found that an arrow 
carrying a ball of twine could be shot with considerable 
accuracy to a height of eighty feet. The twine was strong 
enough to lift a rope ladder to the windows or root of a 
lofty building. 



The First Comet of 1882. 
The first comet of 1882 was discovered by Charles S. 
Wells, of the Dudley Observatory, Albany, March 17. The 
discovery was verified March 19, by Professor Boss, who 
found the comet in the constellation Hercules, right ascen- 
sion 17 deg. 53 min. ; declination 33 deg. 30 miu. It was 
moving northeast at the rate of 83 minutes a day. 



Sea lilons In Central Park. 

The seal yard in Central-Park has lately been tenanted by 
a herd of twenty-five sea lions from the Santa Cruz Islands, 
on the California coast. The male leader of the herd 
weighed about one thousand pounds. Most of the herd 
will be kept at the Park during the summer. They eat ten 
pounds of fish each a day, bolting the smaller flsh whole. 
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SILK CULTTTBE IN THE UNITED STATES. 

BT PROF. C. V. EILET. 

The Scientific Ameeican has recently contained various 
items respecting silk culture in the United States, and as a 
very marked interest in the subject has of late been mani- 
fest, it may be well to calmly consider the present prospect 
of the permanent establishment of the industry. This I 
have just done in the preface to a seoond edition of the 
" Manual on the Silk Worm," issued by the Department of 
Agriculture, the substance of which I would here give in 
advance 

We can best understand the present prospects for silk cul- 
ture in this country by stating the dangers to be avoided 
and the obstacles to be surmounted. They are: 

1. The disposition to exaggerate. 

3. Inexperience. 

3. The higher value of labor as compared with older silk- 
producing countries. ■ 

4 The want of a ready market. 

1. — The disposition to exaggerate is common. Enthusiasm 
is laudable ; but the difference between the practical and suc- 
cessful and the visionary and unsuccessful man lies in the 
ability of the former to fully appreciate the obstacles to any 
undertaking against the tendency of the latter — whether 
from ignorance or purely speculative motives — to exaggerate 
the bright and ignore the dark side of any project. The 
multicauhs furor, the white willow fever, and, more recent- 
ly, the Utopian claims for tea-culture and corn-stalk sugar, 
are examples of the evil effects of the over-zealous promul 
gation of narrow and one-sided views; while the failure of 
recent attempts to establish sericulture on the Pacific, in 
Kansas, at Vmeland, and elsewhere, may, in each instance, 
be traced to over-zeal on the part of the projectors, coupled 
with inexperience of our country and our people. To avoid 
this danger we cannot too strongly enforce the facts that 
the elements of successful silk culture on a large scale are 
at the present time entirely wanting in the United States; 
that the profits of silk culture are always so small that ex- 
tensive operations by organized bodies must necessarily fail 
because there are so many more lucrative ways to employ 
capital ; that extensive silk-raising is fraught with dangers 
that do not beset less ambitious operations; that silk cul- 
tnire, in short, is to be recommended only as a light and 
pleasant employment for those members of the farmer's 
heasehold who have no other way of earning money, and 
have time to spare. 

3. — The want of experience is a serious obstacle to silk 
cu-Iture in this country; for while the mere feeding of a cer 
tain number of worms, and the preparation of the cocoons 
for market, are simple enough operations, requiring neither 
physical strength nor special mental qualities, yet skill and 
experience count for much, and the best results cannot be 
attained without them. In Europe and Asia this experience 
is traditional and inherited, varying in different sections 
both as to methods and races of worms employed. With 
the great variety of soil, climate, and conditions prevailing 
in this eountry, experience in the same lines will also vary, 
but the general principles which I have indicated in the 
manual afore-mentioned should govern. They may be 
adopted from the older countries and should be inculcated 
in our common schools. We have a number of special 
agricultural colleges to which both sexes are admitted ; but 
I am not aware that the principles governing silk culture are 
ever taught to the girls attending them as helping to one 
means of remunerative employment which is becoming more 
and more desirable for that portion of our rapidly increasing 
population. 

3. — The greater value of labor here, as compared with labor 
in the older silk-growing countries, has been in the past a 
most serious obstacle to sericulture in the United States, 
but contjitions exist to-day that render this obstacle by no 
means insuperable. In the first place comparative prices, 
as so often quoted, are misleading. The girl who makes 
only twenty or thirty cents a day in France or Italy does as 
well, because of the relatively lower price of all other com 
modifies there, as she who earns three or four times as much 
here. Again, the conditions of life are such in those coun- 
tries that every woman among the agricultural classes, not 
absolutely necessary in the household, finds a profitable 
avenue for her labor in field or factory, so that the time 
given to silk raising must be deducted from other profitable 
work in which she may be employed. With us, on the con 
trary, there are thousands — ay, hundreds of thousands — of 
women who, from our very conditions of life, are unable to 
labor in the field or factory, and have, in short, no means 
outside of household duties of converting labor into capi 
tal. The time that such might give to .silk culture would, 
therefore, be pure gain, and in this sense the cheap labor 
argument loses nearly all its force. This holds more parti 
cularly true m the larger portions of the South and West 
that are lea-t adapted to dairy products, or where bee-keep- 
ing and poultry-raising are usualh' confined to the imme- 
diate wants of the household. In the early part of the cen- 
tury the females in most households, even of the well-to-do, 
found profitable employment in the spinning wheel and the 
distaff. With modern improved appliances and the general 
introduction of machinery the average American girl is too 
often doomed to idleness or else forced to leave her home to 
add to the family income. 

4. — The want of a ready market for the cocoons is, as it 
always has been, the most serious obstacle to be overcome, 
and the one to which all interested in establishing silk cul- 
ture should firs- Jirect the:;' attention. Ignore this, and 



efforts to establish the industry are bound to fail as they 
have failed in the past. A permanent market once estab- 
lished, and the other obstacles indicated will slowly but 
surely vanish as snow before the coming spring. Owing to 
the prevalence of disease m Europe there grew up a con- 
siderable demand for silkworm eggs in this country, so that 
several persons found the production of these eggs quite pro 
fitable. Large quantities are yet shipped across the conti 
nent from Japan each winter, but this demand is, in its 
nature, transient and limited, and with the improved Pas 
teur methods of select on and prevention of disease, silk 
raisers are again producing their own eggs in Europe. Silk 
culture must depend, therefore, on the production of cocoons, 
and these will find no remunerative sale except where the 
silk can be reeled. Reeling establishments are, therefore, 
absolutely essential to the success of silk culture. 

Now, if the mere raising of cocoons is a simple opera- 
tion, the reeling of the silk is one requiring both skill, capi- 
tal, and experience. There is little hope of inducing our 
business men to engage in the establishment of filatures so 
long as the reeled silk from other countries can be obtained 
free of duty, and this is the whole difficulty. Under a 
heavy protective tariff our silk manufactures have grown 
rapidly in importance and wealth, until during the year 
1881, raw silk to the value of $11,936,865, and waste silk 
and cocoons to the value of $769,186, were imported at the 
ports of New York and San Francisco, while our manufac- 
tured goods reached in value between $35,000,000 and 
$40,000,000. Now the so-called raw-silk thus imported 
to the value of nearly $13,000,000 is just as much a 
manufactured article as the woven goods, and its importa- 
tion free of duty is as much an encouragement to foreign 
manufacturers, and an impediment to home industry, as the 
removal of the duty would be on the woven goods. Yet 
just so sure as you attempt, for tlie encouragement of silk 
culture in tliis country, to get Congress to impose a duty 
on the "raw" material, you will be met and overcome by 
the combined capital of the manufacturers, who, with their 
powerful organizations, can more readily influence our legis- 
lators. A protective tariff for the succoring of an infant 
industry is all well and good, as the masses are thereby so 
indirectly taxed that the tax is less noticeable; but when it 
is imposed for the benefit of strong and wealthy corpora- 
tions at the expense of home production, it becomes mono- 
poly, and is adverse to public interests. It matters little 
that the treasury coffers are overflowing, or that the manu 
facturers, now firmly established, could afford a reduction 
in profit. They hold the vantage ground, and will not lose 
it without a struggle. 

There are left but two other ways of establishing a home 
market — either by getting government aid in an indirect way, 
or by the patriotic and benevolent efforts of private individu- 
als. In the line of theformermethod, to quote from my man- 
ual; " I have urged, and would urge that Congress give to the 
Department of Agriculture the means to purchase, erect, 
and appoint with skilled hands, on the department grounds, 
a small filature or reeling establishment. In such an estab- 
lishment reelers could be trained, and the cocoons, at first 
raised from eggs distributed by the department, could be 
skillfully reeled and disposed of to our manufacturers. A 
market would thus be formed for the cocoons raised in dif- 
ferent parts of the country, and a guarantee be given to 
those who chose to embark in silk culture that their time 
would not be thrown away. All industries should be en- 
couraged in their infancy; and for the first few years, or 
until the silk industrj' could be considered well established, 
the cocoons should be paid for at the European market rate, 
plus the cost of reeling, which would range from 50 cents to 
75 cents per pound of choked cocoons This last should be 
looked upon as a premium offered by the government to the 
raisers in order to stimulate the industry until such times as 
the reeling might be safely left to private enterprise, when 
government encouragement might be withdrawn." 

Meanwhile the establishment of a filature by any private 
individual or organization will prove a benefaction, and it 
is gratifying to be able to state that Messrs. Crozier & Co., 
of Corinth, Miss., have made preparations for reeling, and 
offer to purchase cocoons at Lyons prices, and that the 
"Women's Silk Culture Association," of Philadelphia, by 
the use of a good hand reel and the employment of a skilled 
reeler, is also able to purchase cocoons. These are begin- 
nings in the right direction. Messrs, McKittrick & Co. , of 
Memphis, Tenn., also inform me that they have established 
' a silk school and a filature, and are prepared to purchase 
cocoons; but I fear that such efforts are so far warranted only 
either through benevolent support, or as an aid to the gene- 
ral business of supplying eggs and mulberry cuttings. 

The obstacles which I have set forth are none of them 
permanent or insuperable, while we have some advantages 
not possessed by other countries. One of infinite importance is 
the inexhaustible supply of osage orange {Madura aurantiaca) 
which our thousands of miles of hedge furnish; another is 
the greater average intelligence and ingenuity of our people, 
who will not be content to tread merely in the ways of the 
Old World, but will be quick to improve on their methods; 
still another may be found in the more spacious and com- 
modious of the farmers' barns and outhouses. To all 
interested in this industry I would, therefore, say: Go on in 
the good work by avoiding exaggeration and by disseminat- 
ing accurate and needed information as to methods and prin- 
ciples. Above all we should bear in mind the admirable 
adage, " Festina lente.'' To move slowly and with caution 
is the only way to move surely to success in this matter. 



Strengtb of manganese Bronze. 

The twin screws of the new English Ironclad Colossus, 
launched March 31, are of manganese bronze. This tnetal 
was adopted in place of gun metal, as first ordered, after n 
series of comparative tests of the two metals made in the 
presence of a representative of the Admiralty at the works 
of the contractors for the engines. In these tests bars of 
both metals, one inch square, were placed on supports 
twelve inches apart, and first subjected to a steady pressure 
applied m the middle of the bars, and afterward to impact 
by a weight of fifty pounds falling from a height of five 
feet. With a steady pressure the gun metal bars slipped be 
tween the supports or broke with a strain of 38 cwt., while 
the manganese bronze bars required 54 cwt. to break them. 
Tested by impact the gun metal bars broke with from seven 
to eight blows, while it took from thirteen to seventeen 
blows to break the manganese bronze bars. The ultimate 
bend of the latter was also in both cases more than that of 
the gun metal, thus showing fully double the strength with 
superior toughness. The advantages claimed for manganese 
bronze over gun metal are — first, a considerable saving of 
actual weight of machinery; and, second, that it enables a 
thinner and consequently a better blade to be made, offering 
less resistance to the water and equaling in strength the gun 
metal blade of greater dimensions. 

The Colossus is intended to be the most formidable vessel 
of the British navy. She is of 9,146 tons burden. Her 
engines are 6,000 horse power. 



vibration of Bridges, 

To the Editor of the Seieiitific American : 

I have just read the article in your weekly issue for De- 
cember 34, 1881 (having only lately received it), under the 
heading of "Vibration of Railway Bridges," andl agree with 
you; such defects as you point out have more than a ten 
dency to ultimate destruction. You are correct in your re- 
quirement of such details as will tend in the construction of 
bridges to resist vibration. The vertical disturbances I will 
take as nil; but bridges — I mean other than those of masonry 
— as at present designed, must have a tendency to sway, and 
the results are what you have particularized, namely, the 
weakening of all joints and rivets, and the crystallization of 
the metal. (It was that and the dead weight of the train at 
a particular spot, and time, which caused the destruction of 
the Tay Bridge. See my articles in the Scientific Canadian 
shortly after the accident.) But all the stays and braces you 
could put to a structure would in no way cause that rigidity 
so essential (o stability. You must depart from parallelism 
and fiat sidedness in your stntctures ; calculate what your 
bridge will bear at its center; allow the usual excess; quad- 
ruple that excess gradually to the haunches, and provide 
strength accordingly. If these features are attended to, vibra- 
tion or oscillation is impossible. 

I. KiLNEE, 

Major-General Royal Engineers. 
Fredericton, March 16, 1883. 



How to get Rid of Water Buss. 

To the Editor of the Scientific American : 

I notice that one of your correspondents asks how to rid 
him of water bugs. Powdered borax and equal parts of pul- 
verised sugar will rid any house of them. They will not eat 
the borax alone, but with sugar they will, and either die or 
leave, if scattered about. This is my experience. 

A Readee Scientific Ameeican. 



Diphtheria, 

Dr. Franklin Staples, of Winona, Minn., after an extended 
correspondence with physicians in most of the counties of 
his State, has published a report on diphtheria, in which he 
classes the disease as contagious and infectious, and demon- 
stratesthat it is on the increase, a fact due, in his opinion, 
to failure on the part of physicians in recognizing its self- 
propagating properties; to want of systematic nursing of 
patients suffering from the disease; to incomplete disinfec 
tion of premises attacked ; and last but not least, to the fre- 
quent intercourse of convalescents with healthy persons. 
He maintains that strict regulations, rigidly enforced, are 
the only means adequate to cut short its career, and since 
individual power is unable to cope with it, urges that every 
city and town should devise efficient sanitary laws, and let 
them be enforced by intelligent medical officers, who shall 
also make it their duty to instruct the people in sanitary 
rules. To guard against contamination, he believes that 
filth, whether from dirty rooms, soiled clothing, defective 
drains and cesspools, ill-ventilated rooms, poi.sonous inodor- 
ous gases, etc., should be regarded as conditions which in- 
vite the disease; that the apartment set apart for the patient 
should be divested of all furniture, carpets, curtains, and 
fabrics of any kind not absolutely required; that discharges 
from the nose, mouth, and bowels should be carefully col 
lected and destroyed, and that all personal clothing, bed 
linen, etc., should be thoroughly disinfected before being 
sent to the general wash. In case of death, all clothing and 
unimportant articles should be burnt, the body should be 
immediately disinfected, and put into its coffin, which should' 
be kept permanently closed. There should be no public 
funeral. He prefers disinfection by chlorine gas, which is 
to be set free in the room. Ventilation for a number of 
hours should then be insisted upon. Precautions falling 
short of these Dr. Staples considers to be useless in prevent- 
ing the spread of the infection, — Beport on Diphtheria to the 
Minnesota Board of Health, 1881. 
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The Effect of Oil on Water. 

What IS regarded as a complete demaastratiou of the value 
of oil in diminishing the violence of heavy seas, was made 
at Peterhead, near Perth, England, March 1, by Mr. John 
Shields. 

Having chosen Peterhead as the most suitable place for 
his experiment, Mr. Shields caused iron and lead pipes to be 
laid from the beach into the sea in front of the entrance to 
the harbor. A force pump was attached to the land end of 
the piping, and near it was placed a large barrel containing 
one hundred gallons of oil. On March 1, Mr Shields, hav- 
ing been informed by the Meteorological Office that the sea 
was rough at Peterhead, went thither from Perth, accompa- 
nied by several seafaring men from Dundee and Aberdeen. 
When the white-crested waves were rising to a height of ten 
to twenty feet at the harbor entrance, the oil pump was put 
in motion, causing the oil to spread in the bottom of the sea, 
and on its gradually rising to the surface, the white foam 
entirely disappeared, and al- 
though the swell continued, 
the surface of the sea was 
perfectly smooth, so that a 
ship or a small boat could 
have entered the dock with- 
out the slightest danger — an 
impossibility before the oil 
was distributed in the water. 
The experiments satisfied the 
shipmasters who witnessed 
them. Mr. Shields is willing 
to give any harbor board the 

benefit of his invention, and render assistance in carrying 
it out. 



Great difficulty is experienced in cultivating corn planted 
on ground where old stalks have been plowed under, as the 
cultivator will pull up the old stalks, and with them the new 
corn, and small gram can be harrowed under much better 
when the old stalks are out of the way, This improved rake 
affords a ready and inexpensive means of clearing the fields 
and getting the rubbish out of the way. 

This invention was recently.patented by Mr. Henry Grebe, 
of Omaha, Neb , who should be addressed for further mfor. 
mation. 

IMPROVED INSULATOR AND PROTECTOR FOR UNDEE- 
&ROUND LINES. 

The great problem m telegraphy and telephony seems to 
he the disposition of the wires. Looking up from many of 
our New York streets, one can but wonder that the multi- 
tude of wires extending in every direction perform their 
function wilh so little interference one with another. Still 




FRENCH'S INSULATOR AND PROTECTOR FOR UNDERGROUND LINES. 



< I » ) » 



RECENT INVENTIONS. 

Messrs. Thomas M. Righter, of Sandy Run, and Thomas 
E. Griffith, of Wilkesbarre, Pa. , have patented an improved 
can for use in oiling machinery. It is designed to prevent 
accidental or careless waste of oil. The invention consists 
in the combination with an oil can of a discharge tube or 
nozzle extended down into the can, nearly to the bottom, 
and provided with a bell-shaped mouth at its lower end, and 
a ball valve for closing the lower end when the can is turned 
from an upright position. 

An improved door securer has been patented by Mr. John 
J Tierney, of New York city. This is an ingenious arrange- 
ment of a screw and guard plate for preventing access to 
the screw. The guard plate is held in position by the bolt 
of the door lock. 

Mr. George W. Johnson, of Newton, 111., has patented a 
tool for removing rollers from the balance wheel posts of 
watch movements, one of the jaws of the tool being flattened 
and divided to form fingers or tines adapted to be passed be- 
tween the balance wheel and the roller, straddle of the post, 
the other jaw being formed with a recess for the reception of 
the pivot of the post, so that the end of the jaw will rest 
upon.ihe shoulder of the post where power is applied to the 
handles of the tool for forcing off the roller. 

An improvement in cultivators has been patented by Mr 
Francis O. Williams, of North Cohocton, N. Y. The ob- 
ject of this invention is to prepare ground to receive seed 
and cultivate the plants. 

A novel spring-hinged bracelet has been patented by Mr. 
Abraham H. Engel, of New York city. The invention con- 
sists in the combination, with the two parts of the bracelet 
connected by a hinge and the spring, of the lug beveled 
upon its opposite sides, whereby the parts of the bracelet 
will be held in position, both when opened and when 
closed, by the tension of the spring. 

* r » > » 

IMPROVED STALK RAKE. 

The annexed engraving represents a stalk rake for gather- 
ing corn and cotton stalks, potato vines, and other rubbish in 
the field into windrows, preparatory to burning 
them up, and in this way cleaning the field. 
When it is desired to pull the roots up with the 
stalks tbe rake is drawm crossways, as the rake 
will then take better hold of the stalks by the 
roots. 

To unload the rake the driver raises the handle 
at his right, when the rake turns over without 
being raised from the ground. 

The rake is made from fine oak timber. The 
teeth, which are of iron, are 30 inches long by 
seven-eighths square; the head piece is 10 feet 6 
inches long and 4 inches square. From twenty- 
five to thirty acres of stalks can be raked with 
one of these rakes in a day. 

As a reason for burning cornstalks and all 
other rubbish on the field the inventor calls at- 
tention to Bulletin No. 5, published by the In- 
terior Department, from which he quotes the fol- 
lowing in regard to the destruction of the chinch 
bug: "Having made observations in reference to 
the habits of this insect, and finding that it win- 
tered in the perfect state, I suggested, in 1859, burning over 
the infested fields in the winter as perhaps the best means of 
destroying them, and am still inclined to look upon it as the 
best practical means of counteracting those that are suscep- 
tible of general adoption." " If it is possible, therefore, to 
reach their retreat with fire, this will be the most effectual 
method of destroying them where irrigation is impractica- 
ble." 



the trouble caused by " crosses," breakages during storms, 
and by the excursions of line men in building and repairing 
lines, is very great, and daily increasing, and a remedy is 
demanded. Clearly some system of underground lines is 
preferable to any arrangement of overhead wires. We 
give an engraving of one of the latest, and apparently 
a very practicable device for insulating and protecting un- 
derground telegraph and telephone wires, the invention of 
Mr. William A. French, of Camden, N. J. 

The protector or outer casing consists of a tube of hard 
rubber made in ten-foot lengths and of a diameter suited to 
the number of wires to be used. The ends of the tubes are 
united by a water-tight joint. Short connecting tubes, made 




SECTION or INSULATOR AND PROTECTOR. 

in halves, join thfi longer lengths and admit of being re- 
moved to insert or remove the conductor. 

The lengths of large tubing are filled up with smaller 
tubes of soft rubber, which project a short distance from the 
ends of the large tube into the connecting tubes, where they 
meet the ends of the corresponding tubes of the adjacent 
section, and are connected by a short coupling of hard 
rubber. 

The small tubes are of such size as to admit of readily in 
serting and removing the telegraph wire. In some cases the 
inventor covers the wire with a protective coat of insulating 
material before placing it in the small tubes. 

In applying the invention to practical use the telegraph 
wires are passed through the small soft rubber tubes of a 



and can be inserted in the hard rubber tubes before or after 

the hard rubber tubes have been put in position, and that 

the half section tubes can be dispensed with in whole or in 

part. 
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MECHANICAL INVENTIONS. 

An improved peanut picker and cleaner has been patented 
by Mr Everitt H, Powell, of Buckhorn, Va. This inven- 
tion is an improvement in that class of machines for remov 
ing peanuts from vines, and also cleaning them, which have 
fixed and vibratmg screens and a vibrating shoe and fan 
blower arranged beneath the same. This inventor employs 
in addition to these an endless traveling apron or carrier for 
delivering the cleaned nuts into a receptacle provided tor the 
purpose; but the particular feature of novelty and superi- 
ority of this machine consists in the arrangement whereby 
the screens, shoe, apron, etc., are operated. 

An improvement in stop watches has been patented by Mr. 
Charles H. Audemars, of 
Brassus, Switzerland. This 
mvention consists in the use 
of two pinions placed between 
the usual pinions, by which 
the stop-watch hands are 
driven from the second hand 
of the watch, such two pin 
ions fitted for being connected 
and disconnected with each 
other, and retained in either 
position by springs acting 
endwise of the arbor, with 
gearing to the second hand 
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GREBE'S STALK RAKE. 

number of hard rubber tubes, which are placed at such a dis- 
tance apart that the ends of the soft nibber tubes will meet. 
The ends of the corresponding tubes are then connected by 
the small hard rubber couplings. The divided connecting 
tubes are then applied to the adjacent ends of the hard rubber 
tubes, and the coupling bands are screwed on the collar, the 
joints being made tight by cement or packing. 



the result that the pinion 
arbor is continuously in motion. 

Anew method of locking nuts upon bolts hasbeen patented 
by Mr. Albert R. Clark, of Amite City, La. It consists in 
first flattening one side of the bolt near the face of the nut 
and then casting a metal ring around the bolt, so that a por- 
tion of the ring will rest in the flattened portion of the bolt. 
Mr. William S. Wood, of Denver, Col., has patented an 
improved ore washer, which is an improvement on the ore 
washer for which Letters Patent No. 209,789, dated Novem- 
ber 12, 1878, were heretofore granted to Theophilus T. 
Allen. 

An improvement in sleds, patented by Mr. Charles M. 
Amsden, of Wooster, Ohio, consists in combining with the 
ordinary cross bars, side rails, and seat board a metallic 
frame. The sled is light and strong, and in appearance is 
much handsomer than the ordinary wooden sled. The parts 
can be made almost entirely by machinery, and but little 
handwork is required to complete the sled. 

An improved barrel stave jointer has been patented by 
Mr. Robert O. Dobbin, of Berlin, Ontario, Canada. In this 
machine the stave is carried over a circular saw by an over- 
Hanging carriage, which is swung laterally so as to give the 
proper curvature to the edge of the stave. The swinging is 
effected by an arrangement of guides on the saw table. 

An improved link for horse powers has been patented by 
Mr. Barnard L Olds, of St. Albans, Vt. This invention re- 
lates to the means by which the lags are secured to the 
jointed links of the endless treads in horse powers; audit 
consists in loops or stirrups forming part ol the links and 
engaging slotted lags, by which arrangement lags of uniform 
construction may be used and the use of bolts may be 
avoided. 

An improvement in sawmill log-carriages has lately been 
patented by Mr. Morgan B. Campbell, of Beverly, W. Va. 
This invention facilitates the setting of lOgs on sawmill 
carriages, and renders the handling of logs m the mil! a sim 
pie and easy operation. 

An improved machine for dressing box straps and barrel 
and tierce hoops split from poles, has been patented by Mr- 
Samuel E. Garner, of Cassville, Wis. The invention con 
sists in certain novel features in the feeding mechanism and 
in new mechanism for holding the hoop up to 
the cutter. 

An improved baling press has been patented 
by Mr. Louis Ensinger, of Little Elm, Texas. 
This press is operated by racks and pinions, the 
latter being driven by worm gear. The press 
has a quick return motion, and has novel devices 
for filling and discharging. 

An improvement in compass saws has been 
patented by Mr. Charles Bush, of New York 
city. The invention consists in a blade tapered 
from the center toward each end, curved trans- 
versely, with a curve gradually decreasing in 
size from the center toward each end, and pivoted 
at its center by a clamping screw to a handle 
grooved upon its opposite edges, so that larger 
-_— and smaller curves can be sawed by the same saw, 

and a curved kerf can be continued in a curve in 
the opposite direction. 

A novel cloth-measuring machine has been 
patented by Mr. Albert Winter, of Plainfield, 
N. J. These improvements relate to machines 
of the class in which revolving drums are used for measur- 
ing cloth as unwound from rolls. This invention insures 
accuracy by employing devices for clamping the cloth to the 
drum as it progresses through the machine. 

An improved cultivator has been patented by Mr. Mont- 
gomery C. Meigs, of Eomney, Ind. lu this implement the 
stalks of the corn being cultivated are made to regulate the 



The soft rubber tubes can be made of any desired length, width of the cultivator. 



© 1882 SCIENTIFIC AMERICAN, INC 



April i, 1882.] 



^tuntxiu %mmtm> 



195 



A NEW TELEPHONE BECEIVEB. 

We illustrate a new telephone receiver, the action of which 
is due to the contraction of a spiral magnet core under the 
influence of the current traversing the bobbin. The spiral 
core is attached at one end to the diaphragm, and is connect 
ed at the other end with an adjusting screw. The spiral core 
is perfectly free to work in the heljx, and tbe contraction or 
expansion of the spiral under the influence of the current 
from the transmitter acts on the diphragm in much the 
same manner as though it was attracted by a magnet, the 
results being the same as in Bell's, Uray's, or Phelps' in- 
struments. 

A permanent magnet placed outside the bobbin magnet- 
izes the "spiral core " by induction, so that the spiral is 
very sensitive, thereby making it sensitive to the influence of 
currents passing in the bobbin. The inventor 
expects to partially, at least, overcome the 
influence of induced currents in the receiver, 
and to obtain more distinct articulation. 

The construction of the telephone will be 
re.adily understood by reference to the engrav- 
ing, in whicli a portion of the instrument is 
broken away to show the internal parts. The 
diaphragm is mounted on a mouthpiece of 
the usual description, and the permanent mag 
net and bobbin with the inclosed spiral is 
placed in a small casing attached to the mouth- 
piece. The instrument is provided with the 
usual binding posts and flexible connections. 

This receiver is the invention of H. S. 
Thornberry, of Winona, Minn., who may be 
addressed for further particulars. 



this descent the trunnion cranks and connecting rod or pit- 
man above described cause shaft, L, to rock in the opposite 
direction, so that the gale, M, cuts off the hot air from en 
trance a, and allows it to flow to entrance a' The recep- 
tacle, K", IS then brought under the influence of heat, when 
the operation just described is repeated. The inventors state 
that this machine is capable of operating very rapidly. Fig. 
1 is a side elevation of the motor, and Fig, 3 is a vertical 
section. This device was recently patented by Messrs. An 
thony and Alhert Iske, of Lancaster, Pa. 



Floating Soap. 

A correspondent says that while passing through the 
Edgar Thomson Steel Company's Works recently his atten- 
tion was attracted to the men washing themselves at the 



The Legnopbone. 

According to the Palestra Musicale, of 
Rome, Signor Lasina has invented a new 
musical instrument, which he calls the " leg- 
no|flione, resembling the Madera y paya, so 
well known in Spain. This instrument, on 
the perfecting of which Signor Lasina has 
worked for years, is in the shape of a tri- 
angle, and consists of forty-five small rods 
of white poplar wood, lying each one on six short straws 
standing on a plank of deal. The musician strikes these 
rods with two sticks, as if they composed the keyboard of 
a piano, and plays with ease and accuracy the most diffloult 
pieces of music. Signor Lasina intends to give a series of 
public concerts to introduce his legnophone to the notice of 
amateurs. 
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NOVEL MOTOR. 

The engraving represents a new motor which operates by 
the shifting of an inclosed volatile liquid in vacuo from one 
chamber to another and higher chamber. The casing form- 
ing the frame of the motor is open at the bottom and at 
each of its upper corners. A V-shaped partition, converg- 
ing downward from the top of tbe casing toward the lamp, 
divides the calorific chamber into two diverging passages 
or apartments, one extending from the lamp to entrance a, 
and the other to entrance a'. On the top of 
this casing are two standards, which afford 
bearings for a sleeve, D, rigidly secured on 
the middle part of a tube, E. This tube has 
at its ends cylindrical receptacles, E' E^ and 
the tube and receptacles are! exhausted of air 
and supplied with some easily-vaporizable 
liquid — for instance, alcohol — in sufficient 
quantifies to partly fill them. Each end of 
the tube is also provided with a flanged cap, 
F, which extends over the adjacent recep- 
tacle and is adapted to fit about the entrance 
in the casing which receives the receptacle, 
so that when the receptacle, E', descends into 
entrance a, as shown, its cap, F, entirely 
closes this entrance. The heat is thus pre- 
vented from escaping, and also is reflected 
upon the top of the receptacle. 

Trunnion, c, carries in front of its stand- 
ard, C, a gear wheel, G, which meshes with 
two racks, H H, formed on the upper ends 
of piston rods which operate the pumps. Of 
course any other form of mechanism may 
be operated instead of these pumps by said 
cog wheel and pinion, or by cranks or other 
suitable devices. 

The other trunnion, c , carries a crank arm, 
k, which is connected by a long rod or pit- 
man to a crank arm, I, on a rock shaft, L, 
journaled in the front and rear walls of the 
casing. This rock shaft carries a depending 
gate, M, which vibrates from side to side as 
the tube, E, oscillates on its trunnions or transverse shaft. 
When receptacle, E', is within the calorific chamber and 
receptacle, E'', at its highest point, the gate, M, is in posi- 
tion to direct the entire body of heated air against the 
former receptacle. The liquid in this receptacle becomes 
partly vaporized ; but as the end of the tube, E, is extended 
nearly through this receptacle, the vaporized liquid drives 
by expansion the remainder of the liquid before it through 
the tube. This results in transferring bodily and almost 
instantly the whole supply of fluid from the lower recepta- 
cle to the upper one. The latter then preponderates, and 
therefore descends to become the lower in its turn. During 



THORNBERRY'S TELEPHONE RECEIVER. 

large tubs arranged for that purpose. What attracted him 
particularly was the peculiarity of the soap they were using. 
When one of the men had soaped himself be would drop the 
soap into the water and it woifld "bob up serenely from 
below " like a cork, ready for the next man to pick it up. The 
advantage of this soap to inillmen and mechanics, who in 
washing make the water very dirty, was manifest, for no 
time was lost in fishing around the bottom of the tub for the 
soap, as it floated on the top of the water like a white chip. 
The soap was called "ivory," presumably on account of 
being of a creamy white color like ivory. French soap- 
makers have from time to time made soaps that will float, but 
they lacked durability and strength sufficient to stand rough 
usage. The prime requisite for a floating soap is that it shall 
be made of oils, for oil may be converted into soap that will 
float as well as oil in its 
from adulteration. In fact, it must be a thoroughly clean. 



publish these Readers cost 5 cents, 11 cents, 16 cents, 
30. cents ; the arithmetics, 5 cents and 30 cents. Com 
paring the publisher's cost with the price paid by the pupd, 
we find on the Readers a profit of 400 per cent., 318 
percent., 368^ per cent., 535 per cent. ; on the arithmetics, 
800 per cent, and 835 per cent. When the list includes all 
the text-books of the schools, and when it is understood 
that these school books are paid for at a per cent, varying 
from 400 to 971, it seems to be about high time for Mr, 
Dennis McCarthy, or anybody else, to enter a protest against 
this outrageous price for school-books." 
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more about the Tiew Comet. 
A communication to the Herald, dated Albany, ^March 
33, says that the new comet is now in the constellation of 
the Lyre, near Vega. It will pass to the 
westward of that star, and about the 1st 
of April will stand within four or five de- 
grees from it. It will continue on its jour- 
ney up into Cepheus, when, in May, it will 
make an abrupt turn and go plunging in to- 
ward the sun. 

The elements of the orbit of thenewcomet 
are: Perihelion passage, June 15; perihelion 
place, 49 deg. 35 min. ; longitude of node, 306 
deg. 40 min.; inclination, 74 deg. 47 min.; 
perihelion distance, 10,000,000 miles; motion 
direct. 

This comet appears to have no analogue in 
the past, as no comet is known with elements 
sufficiently resembling these to constitute 
reasonable belief in identity. The elements 
of the comet of 1097 somewhat resemble .f hose 
of the present comet, but the perihelion dis- 
tance of the former is computed to be seven 
times as great as that of the latter. 

At present the comet is about 160,000,000 
miles from the earth, and its distance from us 
will probably not be less than 80,000,000 at 
any time, though further calculations will be 
necessary to settle that point. It may be ex- 
pected to make afine display for a few days in 
the early part of June. The present extraordinary intensity 
of its light, which comes to us from the enormous distance 
of 160,000,000 miles, proves that it has plenty of material 
for future display, and it will probably show a long and 
nearly straight tail of enormous dimensions to our anti- 
podes. How much it will give us is still problematical. 



The Dangers of Ignorance. 

One cannot judge from the brief accounts given what are 
the precise causes of such disasters, hut there is reason to 
believe that ignorance is prolific; that many persons have 
only a vague knowledge of the qualities of nitro-glycerine, 
cannot recognize it when they see it, and are not acquainted 
with the various forms in which it is compounded, or with 
the peculiar dangers of handling it carelessly. Nitro-glyce- 
natural form, if the soap be free '• rine itself is a dense, yellowish liquid, but in order to dimi- 
nish the danger attending its use, fine earth, ground mica, 
sawdust, or some similar powder, is satu- 
rated with it, and thus the various blasting 
powders known as dynamite, mica powder, 
dualln, rend -rock, etc., are formed. These 
compounds can be transported with compara 
tive safety. But the nitro-glycerine easily 
drains off from the powder and oozes from 
any crevice in the vessel in which the com- 
pound is kept. Drops of it thus bedewing 
the edges of a box may very easily be mis- 
taken for oil escaping, and if workmen igno- 
rantly endeavor to nail the box tighter or to 
open it for examination there will be a disas- 
trous explosion. Several have occurred in past 
yearsin this way. The victims knew, no doubt, 
that nitro-glycerine(or the compounds) may be 
exploded by a blow (contact with fire is not 
needful), but they did not suspect that the 
innocent-looking oil was nitro-glycerine. 

Why should not youth be taught in the 
schools somewhat of the practical dangers of 
these substances which are coming into such 
common use? They would pursue the study 
with interest, especially if there were judi 
cious experiments. A Missouri story is that 
a teacher confiscated a small metal box which 
a pupil was playing with in school hours, 
and, thinking it contained chewing gum, tried 
to break it open with a hammer. It was a 
dynamite torpedo of the kind used on the 
railroad track as a danger signal, and large 
bits of it had to be cut out of the lady's 
cheek. Would it not have' been well if she had known 
somewhat oF the aspect of torpedoes? Was it not more 
important to the journeyman plumber w ho threw the lighted 
match into the pan of camphene, mistaking it for water, by 
which the great printing establishment of Franklin Square 
was burned some twenty-eight years ago, to know camphene 
by sight than to have memorized many of the matters pro- 
minent in a public school course? Surely workmen, espe- 
cially "raw hands "in establishments where these things 
are used, should be systematically instructed ia advance, 
and tbe courts are now enforcing this principle. — Benjamin 
V. Abbott, in Popula/r Science MontMy. 




ISKE'S MOTOR. 

pure article. Such a soap will make a soft creamy lather, 
easily rinsed off, not greasy or gummy, as is too often the 
case. We are pleased to note that Messrs. Procter & Gam- 
ble, of Cincinnati, have at last discovered how to make a 
soap that will float, and at the same time be durable and 
serviceable, and reasonably cheap. 



High Price of School Books. 

Mr. R. M. Streeter, Principal of a school in Toledo, 
Ohio, makes some astonishing assertions with regard to the 
high price of school books. He says, in the Boston Journal 
of Education ; " We are iising four Readers of a series. To 
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ASPECTS OF THE PLANETS FOE APRIL. 

TENUS 

is evening star, and tlie only one among the planets whose 
movements excite a marked interest during the month. She 
has now advanced far enough in ber eastern course to be 
seen in the west soon after sunset, and to allow the observer 
to obtain a glimpse of the beauty to be revealed during ber 
nearly ten months' course as evening star. She will soon be 
the brightest in radiance, the largest in size, the softest in 
color of the myriad golden points that glitter in the celestial 
archway. Neither is she to be considered alone in an ses- 
thetic light. The Queen of the Stars has unwittingly a mis- 
sion to perform, when, clo.sing her career as evening star in 
December with the grand event of the transit, she furnishes 
the inhabitants of the planet that shines so brightly in her 
sky one means for measuring the unapproachable, the much- 
desired solution of the problem — the earth's distance from 
the sun. 

No better time than the present can befoundfor a careful 
study of the laws that rule the movements of Venus. To an 
observer on the earth, as she passes from superior conjunc- 
tion round to superior conjunction again, she seems to oscil- 
late in straight lines east and west of the sua like a golden 
bead strung on an invisible wire. Since her superior con- 
junction with the sun on the 20th of February she has been 
advancing on her eastward track. This she will continue to 
do until the 36th of September, when shereaches her greatest 
eastern elongation or extreme distance east from the sun. She 
then reverses her course, drawing nearer to the sun until her 
inferior conjunction on the 6th of December, when her role 
of evening star is ended, half her synodic revolution is com- 
pleted, and, passing to the sun's western side, she repeats 
the same phases in reversed order as morning star. 

Any intelligent observer can verify the process for himself, 
and will find the beautifulstar a little farther east and a little 
longer above the horizon every evening until the eastern elon- 
gation. If he once keep track of her movements during an 
entire revolution he has learned the lesson for a lifetime, for 
every five hundred and eighty-four days the same succession 
of events occurs. Thus the aspects of our nearest planetary 
neighbor may become as familiar as those of the sun and the 
moon. 

Venus commences this month the seriesof charming celes- 
tial scenes in which she will appear as chief actor. On the 
19th she is in conjunction with Saturn. As Saturn is moving 
westward and approaching the sun, and Venus, in his near 
vicinity, is moving eastward and receding from the sun, it 
is inevitable that they should meet and pass each other. This 
event, known as their conjunction or nearest approach, 
occurs at 2 o'clock on the afternoon of the 19th, Venus pass- 
ing nearly two degrees north of Saturn. If the night be 
clear the two planets will make a charming picture on the 
twilight sky. Venus sets on that evening a few minutes 
before 8 o'clock, Saturn about five minutes earlier than 
Venus, and both of them about an hour after sunset. On 
the evening of the conjunction Venus must be looked for 
about four and a half degrees north of the sunset point, and 
Saturn nearly midway between Venus and the sunset point. 
Both planets will be found about fifteen degrees east of the 
sun. An opera-glass or a spyglass will be a valuable assist- 
ant in picking up the planets, for they are too near the sun 
and too far from the earth to appear under favorable con- 
ditions. 

On the 31st Venus is in conjunction with Neptune, passing 
about a degree and a half north of him. The conjunction is 
invisible, as Neptune is never seen by the naked eye, but it 
proves how near Neptune and Saturn are to each other, as 
seen from the earth, Venus passing the one two days after 
the other. 

Venus reaches her descending node on the 36th. As her 
orbit or path round the sun is inclined to the ecliptic or sun's 
path she must be above or below it except at the crossing 
points, called ascending and descending nodes. One of 
these points, her descending node, she reaches on the 36th. 
When she comes round to the same node again, after pass- 
ing her ascending node in the intervening time, she will be 
directly between the earth and sun, and the transit will 
occur. Venus sets now at seven minutes after 7 o'clock; at 
the close of the month she sets about eighteen minutes after 
8 o'clock in -the evening. 

SATURN 

Is evening star, and drawing so near his conjunction with the 
sun that he will fade into invisibility in the latter part of the 
month. He is in conjunction with Venus on the 19th ; we have 
already called attention to this, his farewell appearance as 
evening star. Saturn for a se3,son will no longer be seen 
among the stars, but we are reconciled to his temporary ab- 
sence, for when he reappears to grace the summer morning 
sky he will don a more brilliant aspect than he did last year 
at the same time, for his northern declination will be increas- 
ing, his rings opening more widely, and his perihelion draw- 
ing nearer. All these phases will culminate between the 
present time and 1885. Saturn passes the meridian now two 
minutes before 2 o'clock in the afternoon; at the end of the 
month about eighteen minutes after midday. He sets about 
a quarter before 9 o'clock in the evening; at the end of the 
month he sets a few minutes after 7 o'clock. 

NEPTUNE 

is evening star, and gains upon Saturn as they travel toward 
conjunction. On the 1st of the month he passes the meridian 
eleven minutes after Saturn; on the last of the month he is 
only four minutes behind him. He is in conjunction with 



Venus on the 21st, but the event is not of much importance, 
as it is Invisible. In imagination, however, Saturn and 
Neptune can be seen rolling their vast spheres toward the 
sun, while Venus, receding from the sun, passes themin her 
course. In reality the planets as well as the earth are revolv- 
ing in elliptical orbits round the sun, while their positions in 
the sky result from the fact that the earth from which we 
view them is a moving observatory, complicating their ap- 
parent movements. 

Thus Neptune is one hundred and sixty-five years in mak 
ing a single revolution round the sun, while to an observer 
on the earth he seems to complete the circuit of the heavens 
in about three hundred and sixty-seven days. 

Neptune now sets a few minutes after 9 o'clock in the 
evening; at the end of the month he sets about a quarter 
after 7 o'clock. 

JUPITER 

is evening star, and remains third on the list of the outer 
planets traveling to the same goal. He lags behind his 
brother planets, passing the meridian more than an hour be- 
hind them at the end of the month. Though departing and 
shining with diminished size and luster, he still leads the 
starry host and sinks majestically toward the west as if con- 
scious that he is first and foremost among the sun's family of 
worlds. 

Jupiter sets on the 1st of the month at 10 o'clock in the 
evening; at the end of the month he sets at forty minutes 
after 8 o'clock. 

MAKS 

is evening star, and, like the trio that precedes him, making 
slow progress on the same road. He is in quadrature with 
the sun on the first day of the month, being half way be- 
tween opposition and conjunction, or ninety degrees from 
each. He is now on the meridian at 6 o'clock in the even- 
ing, and looks down from this high elevation as soon as it is 
dark enough for him to be visible. He is not of much ac 
count among.the planets, for he has lost the martial air he 
assumed when in opposition, and now takes on the aspect of 
a red star, shining more serenely than his neighbors, Procyon 
and Aldebaran, of the same color. He has passed into the 
sign Cancer, and after the Sth his extreme northern declina- 
tion will decrease. 

Mars sets now not far from 2 o'clock in the morning; at 
the close of the month he sets a quarter before 1 o'clock. 

UEANUS 

is evening star and the fifth and last on the list of planets 
traveling to conjunction with the sun. He still shmes in the 
reflected radiance of his last month's opposition and peri- 
helion, and may be found by careful observers nearly In the 
position then indicated, in the constellation Leo. His right 
ascension is now llh. 7m.. and his declination 6"' 29' north. 

Uranus sets about a quarter before 5 o'clock in the morn- 
ing; at the close of the month he sets a few minutes before 
3 o'clock. 

MERCURY 

is morning star and worthy of mention simply from the fact 
that he is sole representative of the brotherhood in the morn- 
ing sky,for he is too near the sun during the month to be 
seen by the unaided eye. He is traveling from his western 
elongation to superior conjunction, rising later every morn- 
ing until the goal is reached. 

Mercury rises about 5 o'clock in the morning; at the end 
of the month he rises a few minutes after 5 o'clock, about 
five minutes before the sun. 

THE APRIL MOON 

fulls on the 3d. She is the most distinguished moon of the 
year, and exerts indirectly a mighty influence on human 
affairs, for she determines the time when Easter Sunday 
shall fall and thus rules the movable feasts and fasts of the 
Church. The law that regulates the festival, simply stated, 
is tbat Easter shall fall upon the first Sunday after the full 
moon which happens upon or next after the vernal equinox. 
The April full moon carrtes out these conditions and secures 
this pre-eminence. 

The new moon of the 17th commences her course with a 
brilliant record. On the 18th, the day after her change, she 
pays her respects to three planets — Venus, Saturn, and Nep- 
tune — on the same evening. It is difficult to see the moon 
when a day old, for the crescent is but a slender thread, still 
it can be done. If the evening be exceptionally clear, the 
keen-eyed observer may behold the lovely picture, the moon 
passing about two degrees north of Venus and three degrees 
and a half north of Saturn. But the loveliest exhiliition of 
the month will occur on the 19th, when the two days' old 
crescent will be in conjunction with Jupiter, and only forty 
minutes north of him. As the moon does not set until after 
9 o'clock there will be ample opportunity for seeing the 
show, if the clouds are kind. 

Telescopic observers will not find abundant material for 
study among the planets that play their parts on the April 
sky. Uranus still displays to advantage his sea-green disk; 
Venus retains her gi'obous phase, and Mercury takes on- the 
form of an evening moon. The outer planets have had their 
day. A small telescope will be of great assistance in show- 
ing the conjunction of the moon with Venus and Saturn, 
and also the conjunction of Venus and Saturn with each 
other. 

April is not a field-day on planetary annals, but there are 
incidents enough to reward close study. Three planets, 
Saturn, Neptune, and Jupiter, are clustering closely around 
the sun. Venus, moving eastward, passes Saturn and then 



Neptune in her unswerving course. Six planets are evening 
stars, and only one represents the brotherhood in the morn- 
ing sky. Two conjunctions of planets, and the moon in con- 
junction with three planets on the same evening, take rank as 
specialties. Perhaps the most marked feature of the month 
is that Saturn, Neptune, Jupiter, Venus, and the moon are 
all in the sign Taurus. According to astrologers the con- 
junction of the moon with Saturn, Neptune, and Venus in 
this sign has an ill-boding influence for the countries ruled 
by Taurus, and earthquakes may be looked for in the east 
of Europe at the time of the conjunction. But the modern 
astronomer looks serenely upon these portents of ill, secure 
in the faith that the planets in their courses have a higher 
mission to perform than that of ruling the destinies of this 
planet and determining the horoscope of those whose little 
lives are rounded by a few short years as we count time. 



MISCELLANEOUS INVENTIONS. 

An improved regulator for electric store boxes and lights 
has been patented by Mr. Henry B. Sheridan, of Cleveland, 
Ohio. This invention relates to a system of lighting by 
electricity, and designed to keep the lamps alight by shunt- 
ing into the cii-cuit automatically a box stored with elec- 
tricity. The storage box can be charged with electricity 
directly from the generator, and by an automatic mechanism 
made to supply the lamps in circuit with sufficient elec- 
tricity to keep them alight; or the storage box can be con- 
nected with the generator and the circuit in such a manner 
as to receive and retain the surplus e'ectricity when more is 
generated than required to support the lights, and give out 
the stored electricity when less is generated than is required 
to support the lights. 

Messrs. Robert M. Mason and George M. Wooster, of 
Bristol, N. H., have patented an improvement m the manu- 
facture of board from wood pulp. The object of this inven- 
tion IS to manufacture wood pulp boards of desirable thick- 
ness and with the fibers or grain distributed equally in every 
direction, similar to paper and paper boards. This is ac 
complished by the adaptation of the Pourdrinier machine 
and process to such manufacture. 

Mr. Gustav Speckhart, of Nuremberg, Germany, has pat- 
ented a new and improved case for watches which will keep 
out dust and moisture and prevent damage to the glass and 
works in case the watch is accidentally dropped. The in- 
vention consists m a soft rubber case adapted to receive the 
watch, and provided with an aperture surrounded by abead 
for the pendant, and an aperture surrounded by a bead for 
the dial, and with a circumferential bead. 

An improvement in swivel buttons has been patented by 
Mr. Silas O. Parker, of Littleton, N. H. The object of this 
invention is to prevent the bar of a swivel button from slid- 
ing in the head and to hold it m any desired position, and 
to prevent the lower edge of the swiveled eyelet to which 
the head is attached from chafing and scratching the 
wrist. The swivel button !s constructed with a tubular 
shank containing a spiral spring which presses up- 
ward against the bar passing through the head of the shank, 
which spring rests on a sei'ies of studs formed by pressing 
part of the shank inward. The shank is held to the material 
by an outer washer provided with a raised part and by an 
inner washer provided with a recessed part, whereby the 
tubular shank will be held properly, and its lower outwardly 
turned edge cannot chafe and scratch the wrist. 

An improvement in beehives has been patented by Mr. 
Hugh L. T. Overbey, of Subligna, Ga. The hive is venti- 
lated through openings in the cover, which are covered at 
their inner ends by wire gauze to prevent molh-millers and 
other insects from entering the hive. The hive is constructed 
so that the surplus honey frames and their combs can be 
readily removed and replaced by empty frames by taking off 
the cover. 

An improved prospecting tool for miners, patented by Mr. 
James B. Thornton Chase, of Pueblo, Col., has the curve of 
an arc of a circle, and constructed with its pick portion taper- 
ing on all sides to a sharp point, and its heel made with a 
central projecting point. 

An improved apparatus used for medical purposes, com- 
bining mechanical manipulation and electrical treatment, has 
been patented by Mr. John Butler, of New York city. The 
object of the invention is to allow of using a galvanic bat- 
tery for such purpose in connection with a manipulating 
roller. The invention consists in an apparatus combining a 
roller and induction coil. 

An improvement in heddle-frames has been patented by Mr. 
John Ashworth, of Wetheredville, Md. The invention con- 
sists in the combination with the heddle-franiehavinc slotted 
side bars, the heddles, and the ordinary bars upon which the 
heddles are strung, of additional outer bars or rods and links 
and hooks or eyes for uniting the bars and connecting them 
with the frame, whereby the ordinary inner bars upon winch 
the heddles are strung are prevented from bending and 
twisting, and the heddles are I'cndered easily changeable. 

Mr. Henr}^ H. Whitcorab, of Bridgeport, Conn., has 
patented a toy pistol provided with a figure adapted to be 
displayed before firing, and to entirely disappear upon pull 
ing the trigger. 

An improvement in universal joints has been patented by 
Mr. Edmund Garrigues, of Massillon, Ohio. This invention 
consists principally of a universal shaft connection, joint, or 
coupling, the ball of which is formed with an oil chamber, 
of casting the yokes upon the ball, and of the method of cast- 
ing the ball and yokes whereby the journals and bearings ot 
the coupling will be chilled. 



© 1882 SCIENTIFIC AMERICAN, INC 



April i, 1882.] 



^dtntxiu %mtxuM. 



197 



On Energy as a measurable Quantity. 

Gravity being the most common and universal force, and 
also practically constant over the habitable portion of the 
eartli, it is usually taken as the form in which to express 
quantities of energy. There are several units in use, but the 
one most generally used in England is Ijnown as the "foot 
pound," and consists, as its name implies, of the energy 
necessary to raise a weight of one pound one foot high. It 
will be obvious that whether we raise ten pounds one foot 
high or one pound ten feet high the quantity of energy ex- 
pended in the two cases will be the same, viz., ten units, so 
that if any substance be raised the quantity of energy ex- 
pended and retained by it in virtue of gravity will be repre- 
sented by the weight of the substance in pounds multiplied 
by its height m feet. The unit mentioned in my last paper 
as tlie one used by engineers — that is, the "horse power" — 
IS equal to 5!)0 foot pounds per second, which means tliat an 
engine of one horse power (indicated) will raise 550 pounds 
one foot high per second. 

Having now fixed on our unit, we can proceed to measure 
the other principal forces in terms of this the "mechanical 
unit," as it is called, which we will do more or less fully in 
proportion to their importance. 

Momentum. — Suppose we raise a pound weight one foot 
high, it will, as we have learned, possess one unit of energy. 
If it be allowed to fall again immediately before striking the 
earth, this energy will obviously exist entirely as momentum. 
Now the velocity acquired by the weight at thismoment will 
be eight feet per second. Hence this velocity represents a 
foice of one unit; if the weight fall four feet the velocity 
will be sixteen feet per second; and if it fall nine feet the 
velocity will be twenty-four feet per second. Therefore, the 
velocities of sixteen and twenty-four feet per second repre- 
senj forces of four and nine units respectively. On putting 
these numbers in tabular form we shall see an important 
connection between them, viz.. 



Height in Feet. 


Velocity per Second 
in Feet. 


Units of Energy. 


1 

4 
9 


8 
16 

24 


1 
4 
9 



that the quantity of energy is proportional to the velocity 
squared; for, while the velocities are in tlie proportion 1, 3, 
3, the energy they represent are the siiuares of these num- 
beis, i. e., 1, 4, 9, and that to measure the energy due to 
momentum in units we have only to divide the velocity by 
eight and square the quotient. 

The velocity acquired by a body in falling is independent 
of its weight. Obviously also with a given velocity the en- 
ergy possessed by a body is the same in whatever direction 
it be moving, hence, if we multiply the product obtained as 
described in the last paragraph by the weight of the body in 
pounds it becomes applicable to all cases. Thus the energy 
possessed by a vveight of one hundred pounds moving at the 
rate of eighty feet per second will be (-^"-f x 100 = 10,000 
foot pounds. Calculating in the same way the energy due 
to the earth's motion, we get the enormous quantity of 
156,000,000 foot p»unds for every pound of matter; and if 
the earth were to fall into the sun the energy due to the mo- 
mentum acquired would be equal to that given out by the 
sun during 6,000 years. 

Beat. — For the exact determination of the energy value of 
heat in terms of foot pounds, or the mechanical equivalent 
of heat, the world is indebted to Dr. Joule, of Manchester, 
and whose experiments — perhaps more than anything else — 
led to and confirmed the modern doctrine of energy. Now 
the other forms of energy being, as we know, so readily con- 
verted into heat, it will be seen how important this determi 
nation becomes; for, knowing the energy value of heat, we 
can, by measuring the other forces as such, immediately ob- 
tain their values. 

Dr. Joule used several different methods in his experi 
mehts, the most important of which I will describe. 

The apparatus consisted of a brass paddlewheel furnished 
with eight sets of revolving fans working between four sets 
of stationary vanes. The paddlewheel and vanes fitted firmly 
into a copper vessel containing water, in the lid of which 
were two necks — one for the axis of the wheel to revolve in 
without touching, and the other for the insertion of a ther- 
mometer. Motion was given to the axis by the descent of 
leaden weights suspended by strings from the axis of two 
wooden pulleys, their axis being supported on friction wheels 
and the pulleys being connectedby fine twine with a wooden 
roller, which, by means of a pin, could be easily attached to 
or removed from the friction apparatus. 

The mode of experimenting was as follows: The tempera 
ture of the frictional apparatus having been ascertained, and 
the weights wound up, the roller was fixed to the axis and 
the precise height of the weights ascertained. The roller 
was then set at liberty and allowed to revolve till the weights 
touched the floor. The roller was then detached, the weights 
wound up again, and the process repeated. This having 
been done twenty times, the experiment was concluded with 
another observation of the temperature of the apparatus. 

Supposing the weights to fall freely — which they would 
practically do were it not for the friction produced by the 
paddle — they would, as we know, convert their energy of 
position entirely into momentum, and inconsequence would 
strike the floor with a certain velocity representing that 
energy. Now, friction produces heat, so that the paddle in 



revolving raises the temperature of the water in the vessel, 
thereby, subtracting a proportionate amount of energy from 
the falling weights and causing them to strike the floor 
with a greatly diminished velocity, and, as will be seen, the 
quantity of energy which has been converted into heat can 
then be readily calculated. 

In these experiments corrections were made for the effects 
of radiation and conduction, and for the heat absorbed by 
the copper vessel and paddle; also for the friction and rigid- 
ity of the strings. 

As the result of a great number of very accurate experi- 
ments with this and other methods. Dr. Joule found that 
whenever energy is .spent in generating heat, the quantity of 
heat produced is always proportional to the quantity of 
energy expended, and whenever work is performed by the 
agency of heat an amount of heat disappears equivalent to 
the work performed. He also established the important fact 
that the unit of heat (the quantity necessary to raise one pound 
of water 1° F.) requires for its production the expenditure 
of 773 foot pounds of energy. This number, 773 foot 
pounds, is known as the mechanical equivalent of heat, or 
Joule's "equivalent." 

Experiments made by other philosophers on the work done 
by a steam engine, on the heat evolved by an electro-mag- 
netic engine at rest and in motion, and on the heat evolved 
in the circuit of a voltaic battery, have given values very 
nearly identical to the above (Watts), 

Chemical Action. — When substances combine chemically 
there usually occurs an evolution of more or less heat; and 
when this is sufficient to render the substances incandescent 
they are said to undergo combustion. Take, for instance, 
the case of a mixture of oxygen and hydrogen. They 
possess in virtue of their chemical attraction for each 
other a store of potential energy, and we may justly com- 
pare this attraction to that between the earth and a raised 
weight. For, as in the latter case, on releasing the weight 
it falls to the earth and converts its energy into heat, so on 
applying a light to the mixture we may imagine the atoms 
of oxygen and hydrogen to rush together with immense 
velocities, and thus also convert their energy into heat; and 
if we can measure the quantity of heat given out we have at 
once a measure of the energy due to the combination. Vari- 
ous instruments have been constructed for this purpose 
cafled " calorimeters " (heat measurers), their efHciency de- 
pending upon the more or less perf«ct communication of the 
entire heat produced to a given quantity of matter — prefer- 
ably water. The following table gives in round numbers a 
few of these determinations: 

ENERGY OF CHEMICAL ACTION. 



Witli Osyfien. 



Hydrogen 

Coal 

Wood (dry) 

Ether 

Alcoliol 

Sulphur 

With Ctilorine 

Hydrogen 

Zinc 



Pounds of Water Raised 
1^ F. by the Combina- 
tion of 1 Pound of 
each Substance. 



61,000 
14,000 

7,000 
16,000 
18,000 

4,000 



40,000 
8,800 



Foot Pounds. 



47,093.000 
10,808,000 
5.404,000 
18.352,000 
9.864.000 
3,088,000 



30,880,000 
1,775,600 



Some of these numbers have been confirmed by reversing 
the determination ; thus, the quantity of energy necessary to 
set free one pound of hydrogen from its combination with 
oxygen has been ascertained. In all cases it is found that 
the quantity required is the same as that set free by the 
combination. 

Radiant JSnergy. — The determination of the mechanical 
value of radiant energy is, unfortunately for us, in a very 
unsatisfactory state at present, owing principally to the vari- 
ety of effects which it produces. Various valuable instru- 
ments have, it is true, been devised for measuring particular 
effects — notably those of Herschel, Draper, Roscoe, and 
Abney for the chemical effects ; but these are not adapted for 
the purpose. The most perfect instrument yet devised is 
probably that of Pouillet's, and called by him a " pyrhelio- 
meter. " It is constructed on the following principle: A 
shallow cylindrical box, made of silver, is filled with water, 
in the water is the bulb of a delicate thermometer, the 
stem of which is inclosed in the hollow tube which supports 
the cylinder. At the lower end of the tube is a disk equal 
and parallel to the base of the cylinder; tbis is for the pur- 
pose of receiving the shadow of the cylinder, and tlms assist- 
ing the operator in pointing the instrument directly toward 
the sun. The front of the cylinder is blackened. 

In using this instrument it is pointed directly to the sun 
for five minutes, and the increase of the temperature of the 
water noted. On then making the necessary corrections for 
radiation from the instrument, etc., the amount of radiant 
energy per area of the cylinder can be readily calculated. 
The weak point in this instrument is the assumption that the 
whole of the energy which falls upon it is converted into 
heat. 

From data obtained with this instrument it has been cal 
culated that 1,600,000 foot pounds of radiant energy are 
emitted per minute from each square inch of the sun's sur 
face. Taking this to be true, a powerful electric light should 
emit about 80,000, a lime light about 10,000, and a candle 
flame 9 foot pounds per inch of surface per minute. 

Ekclncity. — The measurement ol electricity in mechanical 
units IS very readily accomplished, all that is necessary being 



to pass a given quantity through acidulated water and col- 
lecting the hydrogen evolved at the negativepole in a gradu- 
ated glass vessel. The volume being read off, its weight is 
ascertained (100 cubic inches, at standard temperature and 
pressure, weigh 3 337 grains); then, knowing the quantity 
of energy necessary to set free one poimd of hydrogen to be 
47,003,000 foot pounds, the equivalent is readily obtained. 

It will be noticed that the unit of energy is the same as 
the unit of work; they represent, in fact, the same thing. 
Or, to quote the late Professor Clerk Maxwell, "Work is a 
transference of energy from one system to another." The 
system which gives out energy is said to do work on the sys- 
tem which receives it, and the amount of energy given out 
by the first system is always exactly equal to that received 
by the second. I shall conclude this article with another 
appropriate remark of the same eminent authority. " The 
discussion of the various forms of energy, with the condi- 
tions of their transformation from one form to another, and 
the constant dissipation of the energy available for produc- 
ing work, constitutes the whole of pliysical science." — E. H. 
Farmer, in Brit. Joiir. of Photography. 



Telephones and Electric Iilglits In Brazil. 

The Bio' News reports a condition of things in Rio Janeiro 
not at all creditable to certain public officers of the empire. 
The Director -General of the State Telegraph Department in 
particular has seen fit to take a position of violent hostility to 
the introd'iction of telephones not under his control, and the 
indications are very strong that his hostility extends also to 
electric lights, while his methods of manifesting his dislike 
are not such as public officers commonly resort to. 

The ^«wssays: "Ever since the telephone company of this 
city — which is so unfortunate as to be a foreign enterprise — 
began to stretch their lines from the central office to the 
various suburbs, there has been a systematic effort on the 
part of certain interested parties to impede the work and 
damage the property. The means usually employed is the 
cutting of the wires. Regardless of the fact that this is an 
injury to private parties as well as to the company, this 
contemptible work has been prosecuted not only without 
hinderance, but with the well known approval of influential 
parties in this city." 

After describing at some length the course of the Direc- 
tor-General of the Telegraph Department in this connec- 
tion, the Neios remarks: 

" It is no longer a personal matter; the good faith of the 
government is at stake. If a privilege to a foreign enter- 
prise is worth one straw in Brazil, then the government is 
bound to guard and protect it. If, however, a foreigner has 
no protection for his labor and investments as against the 
malice of influential personages, then let us know it at 
once. If matters go on in this way a little while longer — 
in the confiscation of property, the breach of contracts, the 
destruction of electrical machines, and the cutting of tele- 
phone wiies — this country will be saddled with a reputation 
which will not only keep enterprise and capital at a distance, 
but will even drive away those that are now here. It is 
full time that the steady, thinking portion of this commu- 
nity take these occurrences into consideration, and deter- 
mine where they are being led." 

The destruction of electrical machines referred to occur- 
red during the late National Exposition, the victims being 
the Edison electric light people, the aim being to prove that 
system of lighting irregular in its action and untrustworthy. 

" It was thought a suspicious circumstance that two arma- 
tures in succession should be burned, but when a third wiis 
ready to be put in place, an examination of the upiight 
columns of the dynamo developed the fact that a sharp 
instrument had been inserted beneath the canvas covering at 
their lower ends, and that the wires had been cut. That the 
cutting was done by an expert is clearly evident from its loca- 
tion and character. The damage was examined by a com- 
mission of the Engineering Club, who are satisfied that the 
cutting was done willfully and maliciously." 

Speaking of this outrage the News observes: 

" We have heard of no effort on the part of the Associa- 
Qao Industrial, in whose charge the Edison apparatus was 
at the time of the accident, to ferret out the guilty party 
Even the Director-General of the Telegraph Department, 
who should make every effort to guarantee fair play, does 
not seem to have noticed the trick. Fortunately, however, 
the Edisgn light has been placed m the Dom Pedro II. rail- 
way station, where the public may judge of its merits with- 
out interference." 



American Fences. 

There are six million miles of fencing in the United States, 
the total cost of which has been more than two thousand 
millions. The census reports show that during the census 
year, there were expended |78,639,(!00 alone. Of this 
amount the largest contribution was from Illinois: the 
second from Pennsylvania. 



Security aj^alnst Counterfeiting. 

N. J. Heckmann adds five per cent of cyanide of potash 
and sulphide of ammonium to the sizing water, and passes 
the sized paper through a thin solution of sulphate of mag. 
nesia or copper. If any attempt is made to remove writing 
from such paper by means of acids or alkalies the tint of 
the paper IS immediately changed. If any erasures are at 
tempted the coloring matter, which is only upon the surface, 
IS remoYeA.—Dingl. Journal. 
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Ttae Pletbysmograph. 

This is an apparatus for detecting tlie variation in tlie size 
or dilatation of a body. For example, by its use tlie dilatation 
or contraction of the human hand, arm, or other organ can 
be ascertained. The hand or organ to be tested is placed in 
a vessel containing a liquid. Connected with the vessel is a 
test tube, a stylus, rotating cylinder, etc. 

At a meeting of the Massachusetts Institute of Technol- 
ogy, Dr. Bowditch proceeded to exhibit this use of the in- 
strument. For this purpose an assistant placed his arm in 
the apparatus, and the arm was then surrounded by water' ,' 
heated to a blood heat. The connections having been made, 
Dr. Bowditch wailed until the style was describing a line 
nearly horizontal, and then directed the assistant to multiply 
twenty-three by seventeen in his head. As soon as he began 
to think this out, the style rose rapidly and remained up till 
he had finished the computation, when it fell, thus showing 
that during this process a certain amount of blood rushed 
away from the arm. • When the style began again, after a 
minute or two, to trace a line nearly horizontal, the assistant 
was directed to multiply thirteen by twelve. During this 
process the style rose, but not nearly as much as in the 
former case, showing that a smaller quantity of blood left 
the arm in this case than in the preceding. 

Dr. Bowditch then related the story that a friend of Prof. 
Mosso, who claimed that he could read Greek as easily as 
he could Italian, had his arm placed in the apparatus by the 
professor, who presented him successively an Italian and a 
Grreek book to read. While reading Greek the style rose 
very much more than while reading Italian, and thus the 
instrument demonstrated that the friend was mistaken in 
regard to his powers, and that it was much easier for him 
to read Italian than Greek. 

In answer to a question as to whether it could be used to 
study the effect of digestion. Dr. Bowditch replied that it 
probably could, but that the fact that digestion is exceed 
ingly slow might present a difficulty. 

In answer to some other questions. Dr. Bowditch said 
that. the results shown by the instrument in its present state 
of advancement are purely qualitative, and that no quanti- 
tative determinations have been made; also, that, because 
we have a certain amount of blood leaving one arm during 
a mental process, it would not be safe to assume that the 
same amount left the other arm, or even to assume that the 
amounts of blood leaving one arm during certain mental 
processes were proportional to the amounts leaving the 
whole body. 



lUFBOVED JOTTBNAL BOX. 

The i mproved journal box shown in the annexed engrav- 
ing is especially designed for car axles, and it is claimed by 
the inventor a very large percentage (40 to 50 per cent) of the 
power required for drawing cars is saved, the effect being to 
practically double the propelling power of an engine. A 
great advantage possessed by this journal box is that it can- 
not become heated even at the greatest speed attainable. The 
couBtruction of the box is such as to exclude dirt and 
dispense with the use of cotton waste. It uses only about 
one-fourth the quantity of lubricant consumed by the ordi- 
nary journal box. It can be readily substituted for the ordi- 
nary journal box, and as the most of the sliding friction is 
converted into rolling friction 
the journal box is practically in- 
destructible by wear. 

The engraving shows four 
views of the journal box. Fig. 
1 being a side view. Fig. 2 a ver- 
tical transverse section. Fig. 3 a 
horizontal section, and Fig. 4 a 
vertical section taken at right 
angles to the car axle. 

The lower portion of the box 
forms. a basin containing the lu- 
bricant. The box is closed on 
all sides, and all of the joints 
are packed to exclude dust. It is 
divided by a vertical partition 
forming two chambers, the larger 
one containing the antifriction 
rollers and journal of the axle, 
the smaller one containing the 
lubricating devices. 

The smaller chamber is made 
accessible by the removal of the 
front plate, and the two cham- 
bers connect by an opening in the 
lower part of the partition, so 
that the lubricant may be at the 
same level in both and pass free- 
ly from one to the other. 

The axle extends through a 
stuffing box, F, in the back 
plate and through the larger 
chamber. Friction rollers, B 
and C C, are placed in the larger 
chamber, the roller, B, being di- 
rectly above the axle journal, 
with the two smaller rollers, C, 

at opposite sides of the axle, with their axes slightly above the 
center of the axle. The rollers turn loosely on spindles 
secured in the boxes. The hub of the upper friction roller 
projects over the oil chamber, and is toothed, forming a 



which carry up the oil to the roller, B, insuring a continuous 
supply of lubricant to the roller. 

This invention was recently patented by Mr. Charles E. 
Candee, and is owned by the Candee Anti-Friction Journal 
Bearing Company, 38 Dey street, N"ew York city. 



A NEW FIRE ESCAPE. 

Our engraving represents the construction and use of a 
simple and cheap fire escape, which any one is free to make 
use. 
It would seem to be particularly well adapted to meet the 







NEW FIBE EStlAFE. 



requirements of travelers, ordinary households, and es- 
pecially operatives in the upper rooms of factories. 

It consists of a maple stick an inch thick, two inches wide, 
and about fifteen inches long, and having five holes, of the 
size of the rope used, bored through it, as shown in the en- 
graving. In the lower single hole is the loop for the feet, 
in which to stand while descending. With the upper end 
of the rope secured to any fixed object, the stick is held 
in the left hand, and the rope paid out as rapidly as desired 
with the right hand. With this device, which should not 



Importation of Vegetables. 

Large importations of potatoes from Europe are a pecu- 
liar feature of this year's trade, the receipts at this port 
amounting at times to 3,000 tons a week. The potatoes 
cost in Liverpool from |15 to $30 a ton, and are sold in 
this city at 90 cents to $1 a bushel, domestic potatoes bring- 
ing about $1.25 a bushel. Including freight and other ex- 
penses, the foreign potatoes cost about $33 a ton. Most of 
the imported potatoes are raised in England and Scotland, 
but a few come from Ireland and Germany. Those that 
come from the last named country are of an inferior quality 
and do not sell very readily. They are soft, greenish in 
color, and watery when boiled or baked. The dealers 
regard the present trade in imported potatoes as being only 
temporary. 

The high price of cabbages — from $15 to $30 a hundred, 
wholesale — has led to large importations from Germany. 
They are brought in crates; and some sauerkraut is im 
ported ready pickled in tierces. Turnips, celery, carrots, 
are also to be seen among the freight of incoming vessels. 
While we are importing vegetables we are exporting large 
cargoes of hay, that crop having been a comparative failure 
in England and Scotland. 



Cattle Poisoned by liead. 

The Eolnische Zeiiung remarks that in some parts of the 
Enskirchen district there have occurred sudden cases of ill- 
ness and subsequent deaths of cattle, which have been as 
cribed to lead poisoning. According to the details given, it 
would seem that particles of ore frequently find their way into 
a stream which passes Clausthal, a seat of mineral industry. 
This metallic deposit is carried over the adjacent fields when 
mundations occur (which are not unfrequent). After the 
subsidence of the water, the lead remains on the ground and 
affects the vegetation. An instance is quoted of some cattle 
liaving been poisoned which had been fed upon beetroot 
grown upon land subject to the conditions described. The 
presence of lead in minute quantity (one-tenth per cent of 
the weight of the vegetables) was discovered by chemical 
analysis upon the surface of the beetroot. It is recommended 
for agriculturists to be cautious as to the use of vegetables, 
etc., whichhave been grown upon land subject to the over- 
flow of any stream likely to receive particles of lead from 
mineral works on its banks. 



Rats In Granaries. 

A correspondent of the Journal d' Agriculture Progressive 
suggests a method of getling rid of these pests, that has the 
advantage of having been most successful in his own case 
It is to fill their holes with chloride of lime and oxalic acid, 
when a violent disengagement of chlorine takes place, their 
holes are filled with this gas, and they are suffocated. 





wheel carrying a chain provided with buckets or knobs 



CANDEE'S ANTI-FRICTION JOURNAL BOX. 

cost above twenty-flve cents, a person may descend from any 
height with safety. Employers' of operatives in upper 
stories could well afford to furnish this cheap affair to 
each employe, and instruct them in its use from slight alti- 
tudes. 



Remarkable Gas Well. 

In the spring of 1881, C. A. & D. Corneii were drilling a 
wildcat well on lot 586, Clarendon, Pa., when, at a depth of 
a little more than a thousand feet, they encountered a pow 
erful vein of gas. Drilling was continued only about five 
feet in the gas sand, as it was very difficult to make much 
progress under the circumstances. All the sand rock cut by 
the drill was thrown out as soon 
as loosened from the main body 
of rock. Chunks the size of 
hens' eggs were sent up through 
the derrick as though shot from 
a cannon. All idea of an oil 
well was abandoned, and a pro- 
ject was inaugurated for utiliz- 
ing the enormous amount of gas 
for light and fuel. A gas com- 
pany was formed, with sufficient 
capital stock to ncake the venture 
a success. A charter was ob 
tained, and a pipe line laid to 
Clarendon, a distance of three 
and a quarter miles. It was the 
company's intention to continue 
the line to Warren, six miles fur 
ther, but winter coming on when 
the line was completed to Clar 
eiidon, work was temporarily 
suspended until spring. The 
well is now furnishing fuel to 
twenly-six drilling wells, three 
pumping wells, one hundred and 
twenty-five stoves, two machine 
shops, and two pump stations. 
Recently, on a rather cold day, 
the gauge in the company's 
office showed a pressure tlren of 
seventy-three pounds to the 
square inch. This gas is dry, 
containing no oil, gasoline, or 
water, and has never frozen on 
any part of the line, although 
the pipe is, in many places, ex- 
posed to the weather. An effort 
was made at one time to test the pressure, and the stop- 
cock could not be turned more than half-way round, when 
the indicator would fly as far as possible, showing two hun- 
dred pounds to the square inch. It was feared that the 
casing would be torn to pieces if the investigations were 
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pushed further, therefore it is not known what the actual 
power of the gas is. The nearest oil wells are nearly two 
miles away, and they are very small, so the territory in the 
neighborhood will not likely be drilled, whicli will give the 
gas well a long lease of life. — Petroleum Age. 



^ * • > ^ 



DEY STEAM PORTABLE ENGINE. 

We give an engraving of an engine representing a hne of 
portable and agricultural engines manufactured by the Tay- 
lor Manufacturing Company, of We.stminster, Md. These 
engines are mounted on skids or on wheels, and embody 
many importiint and valuable featuies in their construction, 
which are worthy of the careful consideration of all who 
are interested in steam power. The engine has a rectangu- 
lar frame secured to the cylmder, and supported under the 
crank bearings by two strong stands bolted to the frame and 
boiler. By tins construction the boiler is relieved of the 
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Fis;. 1.— Croys Section of Cylinder, Dome, and Extiaust Chamber. 

working strain of the engine, and as the crank boxes or bear- 
ings are cast in each side of the frame and on the center line 
through the engine, all the working strain comes on a direct 
line through the frame, and is distributed equally. 

Pig. 1 shows the manner in which the cylinder of Tay- 
lor's patent engine is placed upon and attached to the steam 
dome of the boiler. It will be seen that it must necessarily 
be constantly surrounded by steam of the same tempera- 
ture as that in the boiler, which completely protects it from 
cold, and prevents the condensation of steam in it. 

The steam dome, F, shown in cross section in Fig. 1, com- 
municates with the dome chamber, H, surrounding the cylin- 
der, A. I is the opening for steam to pass into the steam 
chest,B, through the 
opening, J. C is one 
of the steam ports, 
and D is the open- 
ing for exhaust 
steam to pass into 
the chamber, E, to 
which the exhaust 
pipe is connected. 
The dome is of cast 
iron and securely 
riveted to the boiler, 
and the cylinder is 
fitted and bolted to 
it. 

It will be readily 
seen, from the above 
description and ex- 
planation, that this 
is truly a steam en- 
gine, that it works 
only steam of the 
same temperature 
and elastic force as 
in the boiler; as a 
consequence, less 
boiler pressure is 
required to drive 
this engine than is 
needed to carry one 
in which the cylin- 
dei' is exposed to 
outside tempera 
ture, which would 
condense and de- 
stroy its expansive 
power. In ordinary 
engines the only re- 
medy for this IS to 
carry an excess of 
pressure in the boil- 
er to maintain the 
required pressure in 

the cylinder to perform the required work. By examina 
tion of the indicator card. Fig 4, it will be seen that the 
steam line is well maintained throughout the stroke, and as 
the point of cut off is at seven-eighths of the stroke and 
under a full opening of the throttle valve, it shows that 
there is a small percentage of loss from condensation in the 
cylinder; in fact, what loss there is must take place in pass 
mg through the short connection of steam pipe and in the 
steam chest. 



The crank bearings or journal boxes are large and have 
gibs for quarter adjustment. The guides are the usual 
locomotive pattern, and the crosshead has large and ample 
wearing surface. The connecting rod is made of the best 




Fig 



4.— Indicator Card— Engine 10x18 inclieg: dry steam; pressure on 
boiler 70 lb. 



hammered iron, the straps being keyed and bolted and well 
fitted with gun metal boxes. The box in the crank end of 




Fig. 3.— SecttOD of Boiler through Firebox, showing Stays to the Crown 
Sheet. 

the rod is made square to prevent rocking. The crank shaft, 
which is of good size, is forged of the best hammered steel. 
The fly wheels are heavy and carefully balanced. Much 
care is taken in the casting of the cylinder so as to have 



abie brass box. The engine is fitted with either pump or 
inspirator, as is desired, and is provided with a heater that 
surrounds the exhaust pipe nearly through its entire length. 
The exhaust steam heats the feed water, and escapes through 
a pipe into the smoke stack. A nozzle is placed on the end 
of the exhaust pipe, by which the effect of the escaping 
steam can be regulated at will and made to produce a very 
strong draught if desired. 

The Pickering governor used in connection with this en- 
gine is provided with a double valve that does not stick, 
and also with a stop motion that prevents the engine from 
running away in case the governor belt breaks. The speeder 
attachment is so arranged that the speed of the engine can 
be changed fifty revolutions or less without altering the size 
of the pulleys or stopping the engine. The engine is provided 
with automatic glass oilers and cylinder lubricator, a full 
set of wrenches, oil can, and, in fact, everything thatshould 
be found on a perfect engine. The boiler is made of the 





DRY STEAM PORTABLE ENGINE-MADE BY THE TAYLOR MANUFACTURING COMPANY WESTMINSTER, MD 

good wearing metal. The piston is fitted with brass and 
Babbitt packing rings, all joints of the i-ings being ground 
and fitted so that the rings may readily adjust themselves to 
the surface of the cylinder. The slide valve is of theusual 
D-valve pattern, proportioned on correct principles. The 
steam ports are large and the distance to the cylinder short, 
giving the best results for a quick-acting engine. Eccentric 
strap is made in halves, and the eccentric rod is con- 
nected to the valve steam wristpm by means of an adjust- 



Fig 3.— Sectional view of Fire Box, showing Stays and Crown Sheet, 

best Pennsylvania charcoal iron and carefully fitted. A 
successful tjoiler is a necessary ccjunterpart of a good en 
glne, and no matter how well an engine maybe built. If par- 
ticular care and judgment is not exercised in the pro- 
portions and constructions of the boiler, satisfactory results 
cannot be attained from the working of the engine. There 
are certain particular points in the construction of a boiler 
that are important, perhaps the most important is the proper 
staying of flat surfaces, especially the crownsheet 

A careful comparison will convince most any one that 
that mode of staying, as shown in Fig. 3, is much the 
safest and best. B is a truss or crown bar, made of wrought 
angle iron, extending the whole width of the crown 

sheet, with the ends 
turned down and 
resting on the edge 
of the side sheets, 
F, of the fire box, 
at A, and, as may 
readily be seen, mak- 
inga very stiff sup- 
port, the strongest 
kind of a bridge 
truss, for the crown 
sheet. These trusses 
are spaced only four 
inches apart over 
the whole length of 
the crown sheet. In 
addition to these 
angle trusses, two 
braces, C, are fas- 
tened from the out- 
side shell of the 
boiler to each truss, 
but independent of 
the trusses. The 
combining of the 
two makes a secure 
support to the 
crown sheets. 

Fig. 3 is- a section- 
al side view of the 
firebox.sho wing the 
angle trusses, C, and 
traces, B, arranged 
on the crown sheet. 
Washers, D, are 
placed between the 
trusses and sheet, 
and the two riveted 
together as shown, 
leaving ample space 
for the circulation 
of the water, thus 
preventingsediment 
and mud from collecting on the sheet. F P are the stay bolts 
m the sides of the fire box. There is a double row of rivets 
around the throat or connecting sheet Of the boiler, as this 
requires extra staying. In the majority of the explosions 
that occur the rupture is at this connecting joint. B, in 
Pigs. 3 and 3, is a safety plug, which, when the water is off 
the crown sheet, melts, when the steam puts out the fire 
No locomotive boiler should ever be built without this plug. 
The boiler is fitted with steam blower for blowing the 
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fire, three gauge cocks, glass water gauge, steam gauge, 
pop valves, steam whistle, steam flue cleaner, fire irons, 
twenty feet of smoke stack, and double spark arrester for 
engine on skids, and on wheels ten feet of stack hinged to lay 
down, or a locomotive stack, as the purchaser ma}' desire. 
The engraving represents only one style or class of portable 
engine. In addition to this the company manufacture the 
well-known Utica portable engine, the Utica adjustable cut- 
off valve stationary engine, sawmills, and the "Clipper" 
vertical engines. 

Further particulars in regard to this eugine may be ob- 
tained by addressing the Taylor Manufacturing Company, 
Westminster, Md. 



lilfe and Age of a Telegraph Pole. 

This subject may seem of trivial account to the great mass 
of business people, but when it is proved to them that it 
actually affects the cost and convenience of telegraph mes- 
sages and of dividends to stockholders, an interest may be 
awakened that will make the inquiry on the subject one of 
unusual interest, inasmuch as it affects the high or low price 
of rates for messages. The original cost of the erection of 
telegraph lines is important, but not so important in a series 
of thirty or forty years as is that of its maintenance in work- 
ing order during that period. Some of the lines now owned 
and used by the Western Union Telegraph Company were 
first built more than forty years ago. When one is told that 
they have been built three or four times since that at great 
expense, if would seem to lead to the conclusion that a large 
amount of capital is necessary to represent the actual cost of 
the telegraph lines which have been in existence for many 
years. 

The size of a telegraph pole has much to do with the duty 
which it is expected to do — that is, the number of wires it is 
calculated to carry. Many telegraph companies now owned 
by the Western Union Telegraph Company of to day were 
organized and their lines built many years ago, before the or- 
ganization of the " N. Y. and Mississippi Valley Printing 
Telegraph Company " in 1851, its name being changed to 
that of the "Western Union Telegraph Company " in 1856, 
by an act of the legislature of New York State. 

The contract to build the original line required that the 
posts be not less than thirty feet long and twenty-seven 
inches or more in circumference four and a half feet from 
the butt, and twelve inches in circumference at the top, and 
set in the ground five feet. There were to be at least thirty 
of these posts to the mile, and they were to carry two lines 
of iron wire, one of which should, weigh not less than six 
hundred pounds to the mile, and the other not less than four 
hundred and fifty pounds to the mile. These post* were to 
be of the best and most durable timber obtainable along the 
route they were lo be stationed. These posts were intended 
for light lines only. When it was found necessary to in- 
crease the number of wires it was found to be necessary to 
have larger and more heavy poles, not necessarily much 
taller only in cities and large towns. 

Whsn considered apart from any local catastrophe or uni- 
versal storm, the poles which were cut in winter were found 
to last as follows, according to the wood used, without being 
renewed. Cedar, 16 years; chestnut, 13 years; these are used 
m the Eastern, Middle, and Western States. Juniper and 
cypress are used in the Southern States, and redwood is used 
m California. Spruce lasts 7 years and juniper 1^ \ears. If 
poles are cut in the summer their life will be about five years 
shorter than if cut in the winter. The soil in which they are 
set, and also the atmosphere and sunlight, have much to do 
with their life, for if one breaks off at the surface of the 
ground, or near the surface, as is usually the case, it will be 
five feet or more shorter than the others, and hence it 
is generally regarded as unfit to reset, and a new one must 
take its place. In some location this is provided for by hav- 
ing all the poles long enough to reset if they are sound 
enough for it to be economical to do so. The average period 
of the usefulness of a pole under ordinary circumstances is 
as above mentioned. It is seldom that mixed woods are used 
on a line; they are all of one kind of wood. 

The official return of the Western Union Telegraph Com- 
pany to the Superintendent of the United States Census, in 
July last, shows the following facts asto the poles used dur- 
ing the year: Average length of poles, 27 feet; diameter at 
top, 6 inches; kind of wood used, cedar, chestnut, juniper, 
cypress, and redwood. These poles were obtained in all 
parts of the United States and in Canada. The average cost 
of each pole delivered without freight was one dollar and 
two cents. All these poles were round except about one- 
flftieth, which were sawed or squared. No process was used 
for preserving poles, and their average life, according to the 
wood used and the location where set, was twelve to fifteen 
years, and most durable wood in favorable situations did not 
exceed twenty-five years. The woods preferred were red 
cedar, white cedar, chestnut, and redwood. It is to be ob- 
served that pine and hemlock are not used. It may be re- 
marked here that American telegraph poles make an agree- 
able contrast with the crooked and unsightly larch poles used 
in England. 

The falling of a pole generally does much damage to the 
arms, insulators, and wires. If they were all put up new at 
once plain wire will lastf rom twelve to fifteen years, and the 
galvanized wire u.?ed at the present day, being the best con- 
ductor, will last in the most favorable atmosphere for from 
sixteen to twenty years, but no longer; and where there are 
strains by poles or wires falling they will not last so long, 
and in cities and large towns, where there is much gas and 



moisture, it will not last more than two or three years. At 
all events, when a line begins to be about ten or twelve years 
old, and has plain wire, it is regarded as unreliable, and the 
safest and most economical way is to rebuild it throughout 
of new materials. The cost of constant repair and isolated 
and frequent transportation of posts and other materials, and 
the labor of repairs and resetting, are almost as much in a 
short time as it would to rebuild. The gauge of wire and 
the number of pounds to the mile are as follows: No. 4, 730 
pounds; No. 6, 540 pounds; No. 8, 380 pounds; No. 9, 320 
pounds. 

From these facts we can see that a telegraph line that is 
thirty-six years old has been entirely rebuilt three times at 
least under the usual course of things, and that it may have 
been nearly four times rebuilt. The trunk lines of the West- 
ern Union Telegraph Company were first built more than 
thirty years ago, and nearly all of their lines have been re- 
built at least once. Where a line is built for only a few 
wires and it is proved that more are required it is then neces- 
sary to rebuild it entirely, with longer poles, and in such 
cases all wires are also put up new, if they are expected to 
be in cimstant use. 

The maititenance in working order of a telegraph line is 
of continual expense to provide for the wear and tear inci- 
dent thereto, the same as is the case with railroad lines, 
where it is always calculated that there are to be a certain 
proportion of new ties, rails, etc., every year, and it is 
charged to the maintenance account and reckoned as pivrt 
of the cost of running the road. — Journal of the Telegraph. 

. ^ t m < m 

Crystallization of Metals \>y Heat. 

Some interesting facts regarding the influence of heat on 
the molecular structure of zinc are given In a recent paper 
by Herr Kalischer to the Berlin Chemical Society. Rolled 
zinc becomes crystalline when strongly heated, and the 
author recommends as a lecture experiment dipping a 
heated strip of zinc for half a minute in concentrated sul- 
phate of copper solution, then washing off the precipitated 
copper with water, whereupon distinct signs of crystalliza- 
tion appear. The effect is not merely superficial; plates 
2'^ mm. to 5 mm. thick (no thicker were tried) proved crys- 
talline throughout. The mode of cooling (quick or slow) 
has no marked influence. Zinc, when heated, loses its ring, 
and if bent, gives a sound like the "cry" of tin; this fact, 
with the crystallization, confirms the view that the cry of 
tin. is also due to crystalline structure. Zinc must be heated 
over 150° C. to show crystallization on corrosion, but the 
"cry" is perceptible at about 130°, and increases with the 
temperature. As the tenacity of rolled zinc diminishes with 
crystallization, and the cry undoubtedly proves incipient 
crystallization, some important deductions for technical 
work are indicated. Herr Kalischer finds the ratio of the 
specific gravity of zinc in crystalline to that in ordinary 
state is 1'0004 : 1, or an increase for the former of about 
yjjf per cent. The ratio of electric resistance of zinc wire 
ordinary to crystalline = 1'0302 : 1, or a decrease for the 
latter of about 3 per cent. Herr Kalischer was unable to 
prove so fully crystallization in copper, brass, iron, and 
aluminum, but there were indications of it in some of 
these. 



Cultivation of the Sumac Tree In Italy. 

The leaves of the sumac tree are extensively used through- 
out Europe for tanning purposes, and a large amount of care 
and attention is expended on the cultivation of the tree in 
Italy, with considerable profit to the planters. It thrives 
best, says the Journal of the 8ocj,ety of Arts, in southern ex- 
posures and hot temperature : its life is from twenty-five to 
fifty years, according to the conditions of the ground, cli- 
mate, and culture. It spreads through shoots rising from the 
bottom of the tree, and it is for this reason that plants two 
or three years old are selected for transplanting; the price 
for which they arc to be obtained in Italy is 50 centimes per 
100. 

In preparing a sumac plantation, ditches are dug in the 
ground about three feet three inches apart, with a breadth 
and depth of about seventeen inches. In stony ground the 
plant is set in holes, the shoots are placed at a distance of 
about three feet from each other, so that every hectare (3J 
acres) will have 10,000 trees. In digging the ditches, and more 
especially the holes, great care is always taken to prevent 
water remaining in the bottom, and when there are no other 
means to provide against it the ground is cut transversely. 
The tree does not flourish in heavy or damp ground, especi- 
ally when the substratum is impermeable. The plantation 
is made in December, and then, during the first year, the 
ground is dug up from four to six times, to preserve it from 
weeds; manure is but sparingly used. The first digging, 
which is the deepest, is made in January, and the following 
in March, May, June, August, and October. In September 
of the first year the leaves are stripped off with the hands, a 
little before their falling. It is better, however, not to touch 
the young hark, but to allow them to fall off naturally. 
Youngtrees are sometimes too quickly stripped and damaged, 
while the crop of leaves will bring, when sold, half the price 
of that obtained in the following years, in which the sumac 
ground is dug over more frequently; this is done between 
December and .January, and March and May, when the earth 
is heaped up round the stem, at the time of the first digging, 
and then smoothed down. In Sicily they heap up the earth 
among plants, cultivated as vines, to ventilate it by increas 
ing the surface through hills, to make the running off of 
water easy, and to facilitate the future transplantings. In the 



times of the greatest dryness the hills are always leveled. In 
the second year open spaces left by dead plants are filled up 
The harvest is made when the leaves have acquired all their 
development and consistency and are about to change color; 
it takes place between July and August, yet before the month 
of May the leaves of the lower branches grow yellow and 
fall, and these are also gathered. 

Usually, in collecting the crops, secondary branches are 
cut off, leaving only the trunk of the tree for the new buds. 
Some planters strip off the leaves by hand in July, and lop 
the trees in December, but this has the disadvantage of caus- 
ing the new buds to grow too soft and the leaves too flabby. 
The branches are either left in bundles on the ground, for 
two or three days, after which they are carried to the thrash- 
ing floor; or they are brought at once to the thrashing-floor, 
where, after two or three days, according to the season, they 
are ready for thrashing, and are beaten out with flails, or by 
means of horses. When beaten with flails, the twig is fairer 
and less torn, and is sold in bales, but when trodden out by 
horses, it is crushed into minute particles before it is exposed 
for sale. When long leaves are required for the bales, the 
bales are thrashed early in the morning, before the heart of 
the day has dried up the leaves; but for crushing, the ope- 
ration must be done in the hottest hours, when the branches 
already thrashed once are thrashed again. Square linen 
sheets, six feet square, with a ring in each corner, to pass a 
rope through, are generally used for carrying the dried 
branches and leaves to the storehouse. The leaves for tiales 
are carried lo the storehouses, and the rest to the mill, which 
is similar to that used for olives. After being ground, the 
large lumps are sifted out, and the branches and other im- 
purities thrown away, and the leaves, if any, are ground 
again. In this work the leaf loses a seventh part of its 
original weight. The thrashing floor is always kept in good 
condition, payed and covered with cement or bricks, and 
the storehouse is generally exposed to the sun. When the 
sumac becomes old, and its verdure scanty, another crop is 
cultivated, and for this the vineyard is especially adapted by 
the previous preparation. ■ 

NEW INVENTIONS. 

A novel piano sounding-board attachment has been patented 
by Mr. John G. Seebold, of Montreal, Quebec, Canada. The 
object of this invention is to provide a sounding-board 
attachment whereby the quantity and quality of the tones 
will be augmented and equalized. The invention consists 
in the combination with a sounding-board of an upright strip 
furnished with an aperture for each string between the bridge 
and the hitch-pin block, the strings resting against the upper 
edge of the apertures. 

An improved floor-covering, patented by Messrs. Charles 
T. Meyer and Victor E. Meyer, of Jersey Cit.r, N. J., is 
made of a fabric covered with a coating of a mixture of 
ground leather or analogous fiber with mineral fiber and a 
binding material, such as a hard varnish. The same in- 
ventors have patented a floor covering made of a fabric cov- 
ered with a coating or mixture of ground wood or other 
vegetable fiber with mineral fiber and a binding material, 
such as copal or other varnish. 

Messrs. George Gregory and George Austin, of Skaneateles, 
N. Y., have patented an improved road-scraper which can 
be guided and directed very easily and can be adjusted in 
its inclination to the road. 

An improved mechanical musical instrument has been 
patented by Mr. Robert W. Pain, of New York city. This 
invention relates to organs and other wind musical instru- 
ments which are mechanically played or controlled by 
means of one or more strips or sheets of paper or other suit- 
able material perforated to represent the different notes or 
sounds it is desired to produce, and caused to pass automati 
cally over air ducts or tubes, which, accordingly as they are 
opened by the perforations in the paper that has a valvular 
action relatively to said ducts or tubes, cause the reeds or 
other sounding devices to be played as desired. The inven- 
tion consists in an arrangement by which the bellows or 
air reservoir is fed or exhausted, as the case may be, by 
pumps or feeders placed beneath the action board, the con- 
nection from the pumps or feeders to the bellows being pre- 
ferably made by means of a wind trunk placed in one or 
both ends of the action board. It also consists of a rotating 
toggle-shaft connected to the hand crank of the instrument, 
carrying toggles arranged so as to operate in alternation their 
respective pumps or feeders, whereby a continuous supply 
of air is furnished to the air reservoir or bellows. 

Mr. Justus H. Ibel, of Marshall, Texas, has recently pat- 
ented an improvement in bridges which is applicable to 
both iron and wooden bridges, and not only facilitates the 
construction, but insures a strong secure structure. 

An improved sluice box for use in placer mining and for 
working tailings from quartz mills has been patented by 
Mr. Cornelius DriscoU, of Pioche, Nev. The invention con- 
sists of a box containing a series of connected steps or plat- 
forms, rising one above another in horizontal planes, and 
provided with transverse stops or riffles, the said box being 
provided with a partial or complete lining of sheet copper 
or blankets, according to the use to which it is applied. 

An improvement in platform gear for wagons has beea 
patented by Mr. Edward Clark, of New York city. The 
object of this invention is to provide for trucks and wagons 
durable aird substantial platform gear less expensive than 
the leaf -spring gearing generally employed; and the inven- 
tion consists in a platform of novel form, supported on both 
light and heavy spiral springs. 
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UOUND-MAEIITG BIRDS OF ATTSTRALASIA. 

The mound makers are members of a small family of 
birds peculiar to Australia and the neighboring islands as 
far as the Philippines and northwest Borneo. They are 
allied to our common domestic fowls, which they resemble 
in appearance, but differ from them in never sitting upon 
their eggs. Some of the family, like the maleos of the 
Celebes, and the Megapodius wallaeei of Gilolo, Ternate, and 
Bouru, deposit their eggs in the warm beach sand, just above 
high water, in holes three or four feet deep, many birds lay- 
ing in the same hole. The young birds work their way out 
of the sand as soon as hatched, and look out for themselves 
without any help from their parents. 

The most of the family, however, laytheireggs in mounds 
built of earth, stones, sticks, sea weed, and other rub- 
bish, which they bring together with their large grasping 
feet. The mounds are often six or eight feet high and 
twenty or thirty feet in diameter. The eggs are buried in 
the center of the mound, at a depth of two or three feel, 
and are hatched by the gentle heat produced by the ferment- 
ation of the vegetable matter of the mound. In his 
"Malay Archipelago," "Wallace says: "When I first saw 
these moundsin the island of Lombock I could hardly believe 
that they were made by such small birds, but I afterward 
met with them fre- 
quently, and have 
once or twice come 
upon the birds en- 
gaged in making 
them. They run a 
few steps back- 
ward, grasping a 
quantity of loose 
material in one foot, 
and throw it a long 
way behind them. 
When once proper- 
ly buried the eggs 
seem to be no more 
cared for, the young 
birds working their 
way up through 
the rubbish and 
running off at once 
into the forest. 
They come out of 
the egg covered 
with thick downy 
feathers, and have 
no tail, although the 
wings are fully de- 
V e 1 o p e d." The 
Lombock birds are 
miscellaneous feed- 
ers; other, species 
live exclusively 
upon fruit. 

The curious de- 
parture of the entire 
family of megapod- 
idse, or brush tur- 
keys, in their breed- 
ing habits, from 
the usual habits of 
gallinaceous birds, 
Mr. Wallace traces 
to their peculiar 
organization. The 
eggs are extremely 
large for birds of 
their size, each egg 
completely filling 
the abdominal cav- 
ity. An interval 
of nearly two. weeks 

is required before the successive eggs can be matured. Eaqh 
bird lays six or eight eggs in a season, the time between the 
first and the last being two or three months. 

Now, if these eggs were hatched in the ordinary way, 
either the parents must keep sitting continually for this long 
period; or if they began to sit only after the last egg was 
deposited, the first would be exposed to injury by the cli- 
mate, or to destruction by the large lizards, snakes, or other 
animals which abound in the district, because such large 
birds must roam about a good deal in search of their food. 

"Here, then," Mr. Wallace concludes, "we seem to have a 
case in which the habits of a bird may be directly traced to 
its exceptional organization ; for it will hardly be main- 
tained that this abnormal structure and peculiar food were 
given to the magapodidse in order that they might not exhibit 
that parental affection, or possess those domestic instincts, 
so general in that class of birds, and which so much excite 
our admiration." 

All the members of this curious family, whether laying 
their eggs in holes in the sand, or in mounds of their own 
making, would appear to be semi-nocturnal, their loud 
wailing cries being heard late into the night and long before 
daybreak in the morning. The eggs are deposited appa- 
rently at night. They are good eating, and are much sought 
after by the natives. 

m i % I m> — ' — ■ 

Dr. Halet states that he has found minimum doses of 
iodide of potassium of great service in frontal headache. 



The mnnte Size of Germs. 

It is altogether beyond the power of the mind to conceive 
the minute size of some of the germs which in^ their sub- 
sequent development work such wondrous changes, and 
which have such important influences an health and 
several industrial processes. We read of the experiments of 
Pasteur, Tyndall, and others, but we seldom realize the in- 
finitely small size of the organisms and germs referred 
to, for some are undoubtedly so minute that the most pow- 
erful microscope fails to detect them. There are some 
interesting remarks on this subject in a recent number 
of Knowledge, which we quote: — "The minute organisms 
capable of inducing changes analogous to the fermentation 
caused by yeast have received great attention of late years, 
and several impoitant diseases are distinctly traced to them. 
Bechamp estimated that eight thousand millions of germs 
of one micro-ferment only occupied one cubic twenty-fifth 
of an inch. Not one of these minute bodies could develop 
except by carrying on complicated processes of a chemical 
nature, involving very active movements of its atoms and 
molecules. 

The mathematicians have made calculations founded on 
the pressure exerted by the gases, and other considerations, 
which show that a particle of the sort of matter, such as al- 
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bumen and protoplasm, chiefly concerned in life processes, 
contain in a space of one cubic thousandth of an inch more 
molecules than any one could possibly form any conception 
of. Sorby, taking a probable mean of such calculations, 
supposes one cubic thousandth of an inch of water to con- 
tain 3,700,000,000,000,000 molecules. A sheet of ordinary 
note paper is about one-hundredth of an inch thick. One- 
tenth .of this would, of course, be one-thousandth of an 
inch, and a little square box of that size each way would hold 
the amazing number of water inolecules mentioned. Per- 
haps a few thousands of such molecules may suffice for some 
manifestation .of life, but even if many millions should be re- 
quisite for the structure of the humblest and simplest germ, 
we could never expect to see the actual beginnings of life." 



A Bight IThale In New York. 

A large right whale was recently captured off Montauk 

Point, and brought to this city for exhibition. It is a female, 

said to bo 70 feet long, and estimated to yield 100 barrels of 

oil and 1,000 pounds of whalebone. It was prepared for 

exhibition by the removal of the entrails, and the filling of 

the cavity with 90 barrels of cork chips, saturated with 23 

barrels of preserving fluid. The whales previously brought 

to this port for exhibition have been white whales or fin 

back whales. 

■» I > I fc 

Platinum Cbtjcibles, on being ignited, suffer a greater 

or less decrease in weight when they are new, but after 

repeated ignition such changes no longer occur. 



Notes about Snakes. 

A serpent's first instinctive im|)ulse of self-preservation, 
like that of every other animal, lies in escape; proljably a 
more nervous creature does not exist. If surprised sud- 
denly, or brought to bay at close quarters, it may be too 
terror-stricken to attempt fiight; then it hites, following a 
curious general rule which seems to obtain throughout 
nearly the whole animal world, from a passionate cliild 
downward, no matter what the natural weapons of offense 
may be. Young Felidm will keep their talon." sheathed until 
they have exerted all possible force with their soft milk- 
teeth, and a lizard will seize the hand which restrains it with 
its insignificant little jaws, when its tail or claws might 
inflict far more injury. The Boidm never use their constric- 
tive powers in self-defense (unless they are griped), and it 
seems probable that if a venomous snake's fangs lay in its 
tail, it would use its teeth first when attacked, before bring- 
ing them into play. Indeed, it must be remembered that 
very few animals are provided with exclusively defensive 
weapons, and that the python's enormous strength in con 
.striction, the viper's poison apparatus, the lion's teeth and 
claws, and the electric discharge of the gymnotus are given 
them primarily for the purpose of securing their food. 
A snake runs away, walking along on the points of its 

numerous ribs with 
a rapidity which 
can only be appre 
elated by those wlio 
have seen a long 
one — Herpetodryas, 
for instance — escap 
ing in the open field 
or over the bushes 
when alarmed, its 
speed being fuither 
increased by the 
body being drawn 
up at intervals into 
folds, which, being 
extended, shoot the 
head forward. This 
is the swiftest mode 
of progression of 
which a snake is 
capable, and is, as 
I have said, diffi- 
cult to be realized 
from the spectacle 
of these reptiles in 
cages; the Brazi 
lian neck-marked 
snake (Oeopytas col- 
laris), at the Zoolo- 
gical Gardens, will 
perhaps convey 
some idea of it, be- 
ing certainly the 
most agile denizen 
of the Eeptile 
House. But this 
movement is only 
an increase of the 
same action which 
is observed in one 
creeping slowly 
along, displayed to 
best advantage 
when it is gliding 
from a plane to a 
raised surface. 

When a snake is 
in imminent dan 
ger, however, it 
adopts a remark- 
able motion for the 
purpose of eluding injury or capture, which motion, though 
it rasi,y \>e ievxaeA, par excellence, "serpentine," has, singu- 
larly enough, been very little commented upon by ophiolo- 
gists. 

The body is thrown laterally into a series of deep curves, 
which alternate so quickly from convexity to concavity that 
it is extremely difficult to touch or aim a blow with precision 
at any part of it, the lateral movements covering a square of 
ground, the side of which would be represented by at least 
two-thirds of the snake's length. This motion is clearly pro- 
tective in its object, and is only exhibited when the straight 
onward movement is felt to be insufficient to avoid peril, 
since the reptile's speed in traveling is greatly retarded by 
it — necessaril}' so, as the head turns alternately from side to 
side at an angle of fully a hundred and twenty degrees to the 
line of its course, thus describing the major part of the cir- 
cumference 01 a series of circles which the body and tail fol- 
low. Even a small one on a table will not be picked up 
without two or three ineffectual efforts, when it wrij^gles in 
this way, and I have seen a tiny Oxyrrhopus doliaivs defend 
itself so for some moments against the lightning "dabs" of 
a serpentivorous bird; while a lively whip snake, which wa: 
cruelly thrown to a peccary in my presence, actually twined 
away among the hog's feet and escaped into the jungle, in 
spite of the hungry and active animal's attempts to secure it 
I was walking in the Botanical Gardens of Eio de Janeiro 
some time ago, when a lady called my attention to some- 
thing going away among the ferns. Not being able to see it 
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from where I stood, I jumped down the bank, and found my- 
self literally upon an immense green tree snake, at least nine 
or ten feet long; I was almost treading on it, but notwith- 
standing my most energetic efforts to catch such a magnifi- 
cent specimen with my hands, feet, and the crooked handle 
of an umbrella, it succeeded in crossing an open space two 
yards wide and disappeared into a clump of bamboo, solely 
by virtue of this lateral movement. I noticed that the inten- 
sity of the curvatures caused the ventral plates to be ex- 
posed, so that the yellowish under color was visible at each 
contortion; owing, no doubt, to the interlocking of the 
vertebrae, and consequent expenditure of the excess action 
in rolling. 

This serpent, of course, was harmless, so that there would 
have been no danger in grasping it; but it emitted a curious 
sound in its terror, such as I have never heard before or since. 
It screamed, and so loudly, that some people near, who saw 
nothing of what was going on, thought they heard a child 
cry. A snake's hissing, the only vocal expression of which 
the Ophidia are naturally capable, is produced simply by the 
rush of air through the narrow chink by which the trachea 
communicates with the pharynx, without any complex vibra- 
tory apparatus such as exists in mammals, though this may 
be prolonged for a considerable time on account of the enor- 
mous capacity of its single lung. I infer, therefore, that 
this one had just swallowed something, and that either its 
windpipe was not properly retracted to its normal position, 
or that the glottis was partially occluded by a pellet of mu- 
cus or (more probably) a filament of some extraneous mate- 
rial, which thus converted the hiss into a sort of whistle — 
just as boys produce a hideous screech by blowing forcibly 
on a blade of grass held edgewise between the applied 
knuckles of their two thumbs. Serpents make all sorts of 
noises besides hissing,, according to their different kinds; 
Crotali spring their rattles; the carpet viper {Echis earinata) 
rubs the imbricated scales of its adjacent coils together; the 
ferde-lance (Trigonocephalua lanceolaius) is said in St. Lucia 
to give out a series of little taps with its horny extremity; 
and many others — such as the rat snake {Spilotes miriabUis) of 
South America — certainly indicate their presence when angry 
by quivering their tails against the ground; but a crying 
snake would have been a decided novelty in one's collection. 
— Arthur Siradling, in Nature. 

^ < C I I » 

The mainmoth. 

At a recent meeting of the California Academy of Sciences 
Professor Henry A. Ward read a very interesting paper on 
" Mammoths," referring more particularly to the ElepTias 
primigenus. One specimen of this, as "restored "by Mr, 
Ward, and now on exhibition at the Mercantile Library hall, 
San Francisco, is 16 feet high, and whose length, including 
the forward curve of the tusks, was 26 feet or more. The 
remains of the mammoth are among the earliest animal re- 
mains now found, and are noted by writers B.C. 300, who 
speak of their discovery. Some curious mistakes occurred 
among those who found the large bones of these animals, 
and mistook them for antediluvian giants. Such bones 
brought to ancient Rome were believed to form part of the 
skeleton of Pallas, and are recorded as being as high as the 
city walls when set up erect. Later, at Lucerne, in Switz- 
erland, such bones were exhibited as those of a man 19 feet 
high. As late as February 13, 1688, the same thing was 
done in France, and also Scotland rejoiced in the skeleton of 
an antediluvian giant 14 feet high. Later, the mammoth 
was supposed to be the behemoth of the ancient Hebrew 
Scriptures. In 1696, the boues of one were collected, and 
mounted by learned professors and anatomists at Gotha, in 
Germany, who declared it was not an elephant, but the one 
they had was simply a Iusub naturae. It was finally reserved 
for that great French naturalist, George Cuvier, lo dispel 
the darkness in January, 1796, when he boldly announced 
that all such bones were the remains of fossil elephant.s, 
differing from any now living upon earlh. They have now 
been found all over the continent of Europe, in the pliocene 
and post-pliocene strata. In Asia there are vast quantities 
of such bones found on tlie northern limits of the continent, 
within the arctic circle. Siberia, along the Yenesei and 
Lena rivers, emptying into the Arctic basin, the Liakow or 
New Siberian islands, and the bed of the Arctic Ocean, 
crossed by the crew of the Jeannette in tlieir retreat to land,all 
are said to be thickly covered with bones of this class,abound- 
ing in fossil ivory. Many huge masses of bones have been 
piled up by freshets from rivers running northward and 
emptying into the Arctic, Huge masses of this ivory are 
annually shipped to England and there cut and utilized in 
the arts and manufactures. The Yakouts, or natives of that 
part of Siberia, formerly supposed these enormous animals 
to be a species of huge moles, that lived and burrowed under 
ground, and because their remains were found beneath the 
surface, they thought they lived and died there. The word 
mammoth- is a native Yakout word, meaning in their lan- 
guage "an animal that burrows under ground " — and the 
world has adopted it as a popular word. They are illost 
abundant in the far north, and become less and less frequent 
as the distance from the Arctic basin increases. Professor 
Ward thought their long black hair and thick skin would 
enable them to exist in a temperate and, perhaps, a frigid 
zone, A mammoth was discovered frozen in latitude 73°, 
near a river, with his flesh frozen, and skin in place. In 
1773, in latitude 64°, on the river Lena, a whole rhinoceros 
was discovered. In 1799, a Tungusian fisherman discovered 
in latitude 70°, near the mouth of the Lena, a dark mass in 
a blo(A of ice, but it was too deeply embedded to get at it. 



In 1804, he returned to the spot and found the ice- block rent 
and fissured. The perfect mammoth had fallen out by its 
own weight. The hide was heavy, and had over it thin but 
long black hairs. The Yakouts fed their dogs upon its fresh 
meat, and white bears and 'Arctic foxes also joined in the 
feast. Branches or the woody twigs of trees were found un 
digested in its stomach, when, in 1808, a British traveler 
and scientist visited the carcass. He collected the bones, 
took 40 pounds of black hair and one side of its hide, which 
he transpeited fully 7,000 miles to St. Petersburg, where 
they were purchased by the Emperor Alexander for 8,000 
rubles, and deposited in the Imperial Academy of Sciences 
there. They have since been set up, and pieces of the skin 
and hair have been donated to the Paris Academy of 
Sciences, and to the Royal College of Surgeons, in London. 
Professor Ward said there were two hypotheses entertained 
by scientitic men in regard to how these animals came there 
in such large numbers. One was the hypothesis of a com- 
plete change of temperature by a sudden cataclysm; and the 
other, the grad'ual depression of the land, continuing through 
ages. In Europe the mammoth seems to have been coeval 
with early man. On the tusk of a mammoth found in a cave 
at Dordogne, in France, is carved with a flint implement a 
good likeness of a mammoth. Their remains are found 
more or less on every continent except Australia, which 
many geologists consider of recent formation. All our 
American valleys appear to have had their great herds of 
such elephants, which have now disappeared from our soil. 
Nearly 30 different varieties have been found. In Missouri 
a stone arrow head was found embedded under the shoulder 
blade of a mammoth now in the British museum. At Ra- 
cine, Wisconsin, was found an ancient drawing of a mas- 
todon, certainly drawn from life by men. Over a bushel of 
chewed twigs and succulent branches was taken from the 
stomach of the one found in the block of ice at the river 

Lena. 
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man a Fruit Eater. 

In reviewing Miss Kingsford, M.D.'s book, " The Perfect 
Way in Diet," Knowledge remarks: Man's nearest of kin 
among the animals is the ape. This is shown not only by 
those outward features which all can recognize, but more 
clearly and more certainly by the structure of the nervous 
system. The animal in which this system resembles most 
closely the nervous system in man is the ape, and of all apes 
that which comes nearest to man in this respect is the orang. 
The brain convolutions, which in rodents (gnawing quadru- 
peds — rats, squirrels, etc) and edentates (toothless quadru- 
peds — ant eaters, ground hogs, etc.) are very simple, in the 
flesh eating animals are more developed, and in the apes, 
especially the orangs, they are developed still more fully. 
" We are authorized in concluding," says Professor Mivart, 
" that the difference between the brain of the orang and that 
of man, as far as yet ascertained, is a difference of absolute 
mass; it is a difference of degree, and not of kind." 

Starting from this relationship. Miss Kingsford, in the 
book before us, proceeds to indicate the bearing of man's 
kinship to apes on the vexed question of man's proper or 
natural food. Carefully studying the entire digestive ap- 
paratus of animals and men, and especially comparing this 
apparatus in men and apes, she is led to the conclusion that 
man approaches nearest in this respect to those animals 
which are eaters of fruits and herbs. " If," she says, " we 
have consecrated to this sketch of comparative anatomy and 
physiology a paragraph which may seem a little wearisome 
in detail, it is because it appears necessary to combat cer- 
tain erroneous impressions affecting the structure of man, 
which obtain credence not only in the vulgar world, but 
even among otherwise instructed persons. How many 
times, for instance, have we not heard people speak with 
all the authority of conviction about the ' canine teeth ' and 
' simple stomach ' of man as certain evidence of his natural 
adaptation for a flesh diet? At least we have demonstrated 
one fact, that if such arguments are valid, they apply 
with even greater force to the anthropoid apes — whose 
' canine ' teeth are much longer and more powerful than 
those of man — and the scientists must make haste, therefore, 
to announce a rectitication of their present division of the 
animal kingdom in order to class with the carnivora (flesh 
eaters) and their proximate species all those animals which 
now make up the order primates (men and apes). And yet, 
with the solitary exception of man, there is not one of these 
last which does not in a natural condition refuse to feed on 
flesh!" Pouchet says that all the details of man's digestive 
apparatus, as well as his dentition, are proofs of his frugiv- 
orous (fruit-eating) origin. Professor Owen agrees that the 
close analogy between apes and man demonstrates his fru- 
givorous nature. So also do Cuvier, Linnaeus, Lawrence, 
Bell, Gassendi, Flourens, and a host of other authorities. 

Yet another belief is as common as it is erroneous, namely, 
that "flesh food contains the elements of physical force, 
and that to be strong, robust, and endowed with muscular 
energy it is necessary to partake largely of animal food." 
Yet no flesh-fed animal rivals in strength the herb-eating 
rhinoceros; in endurance, the horse, themule, or the camel. 
A gorilla feeding on fruits and nuts is more than a match 
for the far heavier lion. " The buffalo, the bison, the hip- 
popotamus, the bull, the zebra, the stag, are types of phy- 
sical power and vast bulk, or of splendid development of 
limb. Only in ferocity are flesh-eating animals superior (?) 
to those who find their food in fruits and herbs." 

As regards man himself, the idea that the flesh eaters are 
the most powerful is erroneous, as is the cognate idea that 



to acquire strength a man should eat daily large quantities 
of flesh meat. "In the palmy days of Greece and Rome, 
before intemperance and licentious living had robbed those 
kingdoms of their glory and greatness, their sons, who were 
not only soldiers bilt heroes, subsisted on simple vegetable 
food, rye meal, fruits, and milk. The daily rations of the 
Roman soldier were one pound of barley, three ounces of 
oil, and a pint of thin wine. It was no regimen of flesh 
that inspired the magnificent courage of the Spartan patriots 
who defended the defiles of Thermopyte, or that filled with 
indomitable valor and enthusiasm the conquerors of Sala- 
mis and Marathon.'' Among the nations of to-day, also, 

; we find the fruit eaters and herb eaters as enduring, to say 

i the least, as the flesh eaters — and healthier. 

[ Are we then to Infer with our author that a diet of fruit 
and seeds, preferably uncooked, is the best for the human 
race? Or, if we infer this, may we conclude that all would 
do well to adopt such a diet? It might be unsafe to accept 
the latter inference, for habit and custom count for some- 
thing in such matters. But we may very safely adopt the 
opinion, now generally prevalent among experienced physi- 
cians, that fruit and seed, herbs and vegetables, should form 
a larger proportion of our food than they do. Precisely as 

Imany whodo not accept, in its entirety, the views of Dr. 
Richardson about alcoholic stimulants, yet hold that these 
stimulants, if taken at all, should be taken in much smaller 
quantity than is customary, so, many who would not agree 

: with Miss Kingsford, that animal food should be entirely 
displaced (which is Dr. Richardson's opinion also), yet see 
that it would be well if flesh meat were taken in much less 
quantity than at present. 

How much custom has to do with the use and effects of 
flesh meat is shown by cases such as Miss Kingsford men- 
tions, in which persons unaccustomed to flesh meat have 
been actually intoxicated by its use. Dr. Dundas Thomp- 
son tells us of some Indians accustomed to vegetable food, 
who, dining luxuriously on meat, showed an hour or two 
later, by their jabbering and gesticulations, that the same 
effect had been produced upon them as if they had taken 
some intoxicating spirit or drug. 

* ( » ] » 

On the Refining of liOTF Grade Butters. 

BT NELSON H, DARTON, 

' Some two years ago some parties engaged my attention to 
investigate upon an original and patentable process for the 
working over of old rancid butters, scrapings of tubs, etc., 
which can, as a rule, be bought at from five to ten cents per 
pound, and by a readily executed process, which would not 
cost over three cents per pound, produce an article which 
could at that time be sold for from twenty to twenty-five 
cents per pound, and bringing into use a machine they had 
recently patented for blending different butters, etc. I com- 
menced the series of investigations, and, after considerable 
experimenting, arrived at the process detailed below. 

The apparatus consisted of a wooden cylinder about six 
feet long and three in diameter, set upon a stand, and hav- 
ing an opening above. Through this cylinder passed a shaft 
bearing a large number of steel knives about fifteen inches 
long, and set in every direction. This was capable of rapid 
revolution by means of a pulley connection, and the knives 
are supposed to come in contact with every particle of but- 
ter. There are two inlet tubes, one at the bottom, the 
other at the top, and two corresponding outlets covered 
with linen gauze to drain off the water. These machines 
may be made to hold one thousand pounds. In this size, 
however, eighty pounds of butter with three gallons of water 
is placed in this apparatus, and the knives rapidly revolved 
until the mixture is perfect. A strong head of water is then 
run through the butter for about twenty minutes, the knives 
meanwhile mixing the butter. When the salt is thus all 
removed the knives are replaced with wooden beaters, the 
apparatus tightly closed, and a brisk stream of chlorine from 
manganic oxide and hydric chloride passed through the agi- 
tated mixture for about fifteen minutes; this is then partly 
displaced by blowing air through, and then entirely washed 
out with water as before. The butter now is in a thick 
cream with a slight peculiar flavor. The steel knives are 
then replaced, four pounds of fir chips and sufHcient turmeric 
or color added, and these thoroughly mixed in by the knives. 
The lower tap is then opened, the water allowed to drain 
off, and the butter, after caking it together, removed and 
placed in a linen bag. This is placed in a zinc cylinder 
having a perforated bottom; from here the butter is pressed 
out into a receptacle below by hydraulic or other pressure, 
and, after salting, pressed into tubs for sale. 

The product is an excellent cooking butter in most cases, 
and often well fitted for the table, having a deliciously fresh 
dairy flavor imparted to it by the flr chips, and containing 
no traces of free chlorine, thus making it pure and whole, 
some. The peculiar fatty acids imparting the flavor to dairy 
butter, and so prone to rancidity, have been here removed, 
and the butter may consequently be kept for a long period 
without damage, and may also be heated in cooking without 
acquiring a tallow flavor. In these two respects it is similar 
to well made oleomargarine. 

The only ditHculty encountered in this manufacture is the 
variability of the raw material, and as it is generally filled 
with salt, water, rags, chips of wood, nails, and everything 
else, thus entailing a great loss beyond the two cents per 
pound for refining. The only advantage then to be had is 
to produce a fine butter by these processes and get good 
prices for it. The process above surely does turn out fine 
bu£ter, but the profit is very small. 
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fl. W. Johns M'f'Q Co., New York: 

Dear Sirs • After an experience of over five months 
with your pure A sbestos PacliinK in use as a piston 
pacliing, £ am free to say I am agreeably surprised at 
the result, for after being in constant use that length of 
time it shows little or no signs of wear, holds steam and 
water perfectly, does not ■' blow out,'-' and I find requires 
less oil than any other paclsing T have ever used. 1 shall 
continue to use it in all the engines under my charge. 

Yours truly, Chas. U. Doubleday, Cliief Engineer. 

Drop Forgings of Iron or Steel. See adv., page 188. 

Patent Key Seat Cutter. See last or next issue. 

Latest and best books on Steam Engineering. Send 
stamp for catalogue. F. Keppy, Bridgeport, Conn. 

Steel Stamps and Pattern Letters. The best made. J, 
F. W .Dorman, 21 German St., Baltimore. Catalogue free. 

Portable Hoists; double the power and one fourth the 
cost of any others. L. Hoffman & Co., 229 River St., 
Cleveland. O. 

Patents Sold, Leased. Correspondence solicited. In- 
close stamp. Kochendoerf er & Urie, 200 Broadway, N.Y. 

Heavy Trimmed Walrus Leather, by the Hide or in 
Wheels.f or Polishing Metal. Greene, Tweed & Co., N. Y. 

Wanted 100 tons of Casting, in pieces weighing from 
3 lb. to 300 lb. each. Any one prepared to do this will 
find a good and constant customer. H., Box 773, New 
York. 

The New System of Bee Keeping. — Every one who has 
a farm or garden can keep bees on my plan with good 
profit. Illustrated circular of full particulars free. Ad- 
dress Mrs. Lizzie B. Cotton, West Gorham, Me. 
Cheapest and best Hoists. 329 Elver St., Cleveland, O. 

Blake's Belt Studs. The strongest and best fastening 
for rubber and leather belts. Greene, Tweed & Co., N.Y. 

Now Ready. Catalogue of Electrical Books; also gen- 
eral catalogue. B. & F. N. Spon, 446 Broome St.. N. Y. 

Send name and address to Cragin & Co., Philadel- 
phia, Pa., for Cook Book free. 

Abbe Bolt Forging Machines and Palmer Power Ham- 
mers a specialty. S. C, Forsaith & Co., Manchester, N.H. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N.J. 

Combination Roll and Rubber Co., 27 Barclay St., 
N.Y. Wringer Rolls and Moulded Goods Specialties. 

Send for Pamphlet of Compilation of Tests of Turbine 
Water Wheels. Barber, Eeiser & Co., Allentown, Pa. 
Presses & Dies (fruit cans) Ayar Mach.Wks., Salem,N.J. 

Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock, 80 to 88 Market St., Chicago, 111. 

Wood-Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

"How to Keep Boilers Clean," and other valuable in- 
formation for steam users and engineers. Book of 
flixty-four pages, published by Jas. F. Hotchkiss, 84 
John St.. New York, mailed free to any address. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 156. 

Suppleinent Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMERICAN' Supplement sent to them free. 
The suppi.EMBN'T contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co .. Publishers, New York. 

Split Pulleys at low prices, and ot same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., I'hiladelphia. I'a. 

Malleable and Gray Iron Castings, all descriptions, by 
Brie Malleable Iron Company, limited. Erie, Pa. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

List 27.— Description of 3,000 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C.Forsaith & Co., Manchester ,N.l£.,and N. Y.city. 

Presses, Dies, Tools for working Sheet Metals, et^c. 
Fruit and other ('an Tools. B. W, Bliss, Brooklyn, N. Y. 

Improved Skinner Portable Engines. Erie, Pa . 
Supplee Steam Engine. See adv. p. 157. 
For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch I'ulleys, Cut-off Coupling, see Frisbie's ad. p. 173. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co Box423. Pott.svillo, Pa. See p.l73. 

4 to 40 H. P. Steam Engines. See adv. p. 174. 

The Berryman Feed Water Heater and Purifier and 
Feed Pump. I. B. Davis' Patent. See iUus. adv., p. 174. 

The Brown Automatic Cut-off Kngine; unexcelled for 
workmanship, economy, and durability. Write for in- 
formation. C. H. Brown & Co., Fitchburg. -\lass. 

Ball's Variable Cut-off Engine. See adv., page 188. 

Fire Brick. Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, M'f'rs, 23d St., above Race, Phila., Pa. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Y 
Paragon School Desk Extension Slides. See adv. p. 199. 
Brass & Copper in sheets, wire & blanks. See ad. p. 189. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders . R. Dudgeon. 24 Columbia St ., New York. 

Machine Diamonds. J. Dickinson, 64 Nassau St., N.Y. 
Draughtsman's Sensitive Paper.T.H.McCollin,Phila.,Pa. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 189. 

Wm. Sellers & Co., Phila., have introduced a new 
Injector, worked by a singlemotion of a lever. 

Granville Hydraulic Elevator Co., 1193 B'way, N. Y. 
For Mill Macb'y & Mill Furnishing, see illus adv. p.l88. 

Upright Self-feeding Hand Drilling Machine. Excel- 
lent construction. Pratt & Whitney Co., Harttord,Conn. 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St., N. Y. Wm. Sellers & Co. 




HINTS TO CORRESPONDENTS. 

No attention will be paid t,o communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enou,gh to 
name tlie date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not ihen pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and nor, of general interest, 
should remit from$l to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of tlie Scientipic American Supplk- 
MENT referred to in these columns may be had at tins' 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark oi 
label tlieir specimens so as to avoid error in their identi- 
fication. 



(]) E. E. asks: Of-%hat is gasoline made, 
such as is used in street lamps and gasoline stoves? A. 
Gasoline isoneof the first products obtained when pe- 
troleum is submitted to distillation and the vapors 
passed through tubes chilled by surrounding water. 
These products are as follows: 



1 Gases uncondensed 

2 Cymogene 

3 Rhigoline 

4 Gasoline 

5 Naphtha (refined) 

6 Benzine , 

7 Kerosene, or burning oil. . 

8 Lubricating oil (common). 

9 Parafflne ... 



Limits of 
gravity. 
Baume. 



115° ID 105' 
105° to 95° 
95° to 80° 
80° to 65° 
65° to 60° 
60° to 38° 
38° to 25° 



C\0 



100° 

87' 



73°! 700 

63°' 750 

46° 807 

30°! 885 



65° 
1-^0° 
175° 
350° 
340° 
435° 



(3) B. P. S, writes : Please state the 

formula for making glue (which is not sweet) that will 
dissolve without the aid of heat, as in the so-called 
mouth glue. A. Try the following: soak good white 
glue in a little cold water over night, then dissolve it by 
aid of heat (over a water bath) in a sufficient quantity 
of strong acetic acid. It does not gelatinize on cooling. 

(3) C. G. S. asks: 1. What can I do or 
apply to polished steel, either tempered or draw the 
temper, and have it to maintain its brightness or high 
polish? A. The only way to preserve the brightness of 
finished steel is to protect the surface of the metal 
from the action of moist air. The best way to do this 
is to coat it with a film of some transparent lacquer and 
harden the latter by heat. 2. What can be applied to 
gold alloys and silver as a preventive of discoloring? 
A. The only resource is lacquer. 3. Do you know of 
any villages that ofEer large inducements to receive 
manufacturing enterprises? A. ISo. 4. Can steel 
springs be soldered, both ends to meet as broken, and 
be used for the same purpose as before? A. This can- 
not be done satisfactorily. 

(4) W. H. M. writes: 1. I am thinking of 
obtaining power to run my printing press from a steam 
power 40 rods away. Can I use a cable made of an- 
nealed steel wire (same as used on self-binders) twisted 
into a rope, say five or six strand, to advantage? Will 
it not rust out in a short time if not coated? A. You 
can convey the power by a wire rope, but do not use an- 
nealed iron; use either fine iron or steel wire unannealed 
2. Is there not something that it can be coated with, 
say, asphallum paint, or something of the kind? A 
Coating occasionally with linseed oil and ocher, or coal, 
tar, or asphaltum paints, will protect it. 3. What size 
of wheel should it run over to give and receive the 
power? A. The larger your piiUies, the longer the rope 
will wear. They should be at least three feet in diameter. 

(5) C. C. C. writes: I would be very glad 
to have an opinion from your valuable paper (which is 
an authority in our family) on the healthfulness of that 
most common article of diet in every household, raised 
bread. 1. Is it a myth, or is there some truth in the 
often expressed saying, that " freshly raised bread is 
unwholesome?" If it is, I am sure your paper can give 
us a scientific explanation of it. A. Raised bread is 
not unwholesome if properly baked. If underdone the 
yeast is not all killed; the live cells set up fermentation 
in the stomach and give rise to dyspeptic troubles. 2. 
Why are hot soda biscuit said to be unwholesome? Are 
they more or less so than hot raised biscuit? Has the 
" heat " anything to do with it in either case, oris it only 
the freshness? A. Hot soda biscuit may be unwhole- 
some when an excess of soda is used, or when the bis- 
cuit is underdone. In the latter ca^e the doughy mass 
is swallowed in lumps which the gastric juice cannot 
easily penetrate, and digestion is seriously retarded. 
If baked until firm (so that it cannot be compacted like 
dough) hot bread is not unwholesome. The beat is not 
injurious; neither is the "freshness." 3. Why do we 
not hear the same cry against that modern breadstuff 
hot "Graham gems," made from simple flour and water, 
beaten well and dropped into highly heated iron moulds, 
which, when made properly, are a wortliy rival in light- 
ness and deliciousness of even the lightest of fine flour 
raised or soda buscuit ? A.. Because of an unreasonable 
prejudice in favor of Graham flour, which may be, and 
often is, exceedingly unwholesome. 

(6) J. N. H. asks: 1 Can a locomotive 
push any more cars up a grade of 100 feet to a mile than 
it cun pull up? A. We think not, though it may occur 
that, with some peculiar arrangement of engine, which 
would th^'ow more weight on the drivers, when on 
an incline and pushing. 2. Will it require any more 
power to force an inch square stream of water in the 
bottom of a tank 100 feet deep and overflow at the top. 



than it will to force the same up a pipe to the game 
height'< A. Theoretically, no. 3. Can a 10 inch bore by 
b2 inch stroke engine do as much work, and as 
economically, as a 10x20? If not, what is the reason? 
A. No, as the losses by waste spaces, radiation, etc., 
are greaterin proportion in the small engine, 

(7) O, M. W. asks; 1 Will a vertical 
boiler 6 inches diameter and 12 inches high, 1 flue 
through the center, be large enough to run an engine 
I inch bore and 2 inch stroke? A. No; make it 18 
inches to 24 inches high. 2. How much .steam per 
square inchmust I carry in the boiler to make the en- 
gine work one thirty-second horse power, and how thick 
must the boiler plates be— either of brass 0: copper? 
A. About 45 pounds por square inch. You cannot make 
it much less than one-eightb inch thick, and make 
good work. This will be sufllcient for strength. 3. 
Will it make any difference if the steam ports are round 
or square? State size, round or square. A. One-fourth 
of an inch or five-sixteenths of an inch diameter. 4 
Will this enginerun a small lathe (lathe 3 inches s\ving)? 
A Yes. 5, Will a one-fourth inch -Safety valve be 
large enough for a vertical boiler, one flue through the 
center, outside diameter 6x12 inches? A. Make your 
safety valve not less than half inch diameter. 

(8) W. E. U. writes: 1 I am trying to 
master all the rules pertaining to engineering as iaid 
down byHaswell. In hydraulics 1 find a rule to com- 
pute the volume of water discharged from a pipe, viz., 



would 



39*27 V— = V in cubic feet per second. I 

like to know where the factor 3927 comes from and 
what itis? A. The multiplier 39*27 is the product of 50, 
the constant of velocity in feet per second x 7854, the 
area of a circle of unity, diameter 0. 7854x50^39-2700. 2. 
What is the general meaning of wire drawn, as some- 
times applied to steam? A, Wire drawn is an expres- 
sion used to signify drawing steam, air, or other fluid, 
through an opening reduced in area from the general 
area of the pipe, as in partially closing the throttle valve 
of an engine. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

J. P. J.— It is very common mineral— iron pyrites — 
composed of iron and sulphur.— E. I. S.— The clay con- 
tains too much ferruginous silicious matter to be of 
much value.— E. P. M.— (U. S. C.) It is kaolin of very 
fair quality. If properly " washed " it could be used to 
advantage in the manufacture of white ware and 
enamels, etc. 
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IThose marked (r) are reissued patents.] 



A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
Since 1866. will be furnished from this office for 25 cents. 
In ordering please state the number and date of the 
patent desired and remit to Munn & Co., 261 Broad- 
way, comer of Warren Street. New York city. We 
also furnish copies of patents granted prior to 1866; 
but at increased cost, as the specifications not being 
printed, must be copied by hand. 

A erif orm fluids, apparatus for mixing. J.F.Barker 454,589 
Alarm. See Burglar alarm. Fire alarm. 

Amalgamator, A. McKellar 254,675 

Anvlis, cutter and punch attachment for. G. T. 

Childs 254,532 

Axle cleaner and wrench, combined. C. H. Hamil- 

ton 254,643 

Axle, vehicle, C. Cook . . . . 254.466 

Axle, vehicle. Deisher & Adam 254,625 

Baking plate, pie, C. T. Hurd 254,770 

Ball. See Toy ball. 

Barrel bushing, T. J. Lof tus 254,667 

Basket, J. Hibbard 254,479 

Battery. See Galvanic battery. 

Bed bottom, spring. Hood & Pox. . 254,652 

Bed bottom, spring. T. B. Laycock 254,663 

Bed, folding, C M.Morrison 254.678 

Bed, folding cabinet, J. Fournier, Jr 254.632 

Bed, iron, A. Hebert 254,548 

Bedstead. J. Monzel 254,777 

Bedstead, Pitt & Dunks 254,690 

Bedstead, wardrobe, A. Ortlieb 254.501 

Belt, straw conveyer. A. J. Park, Jr 254.686 

Billiard cue cutter, P. Ryan 254,703 

Billiard table, R. Herman , 254,549 

Bit. See Bridle bit. 

Bleaching and washing linen, etc.. composition 

for, Levy & Alexandre 254,487 

Block. See Building block. Saw mill head block. 

Blower, air. O. C. Davis 254,538 

Boiler. See Locomotive boiler. 

Boiler cleaner. A. Rogers 254,698 

Bolt heading machine, II. J. Johnson 254.484 

Boneblack kilns, etc.. automatic discharging ap- 
paratus for. A. A. Goubert 254,474 

Boot and shoe lasting machine, Copeland & Brock 254,617 

Boot or shoe. S. C. Dizer 254,626 

Boots and shoes. lasting and uniting the upper 

and soles of, B. Bertrand 254.594 

Bottle stopper. C. Beecher. 254,528 

Bottle stopper, dose cup, J. H. Zeilin 254,760 

Bottles, jars, etc., stopper for. G. A. Smyth 254,718 

Box. See Packing box. 

Bran flouring machine, W. Warren 254,784 

Brewing, Percy & Wells 254,565 

Brick machine. W. & A. B. Woodward 255,525 

Bridge, draw. Edwards & Kelly 254,627 

Bridle bit. B. Little 254,663 

Broiler. H. H. Sheldon 254,709 

Broomhanger, J. Bath 254,692 

Brush machine, wire. J. B & C. B. Howard 254.655 

Bug catching machine, potato. F. O. Casey 254,459 

Building block, foundation. M . K. Marks 254,489 

Burglar alarm, electric. H. C. Roome 254,699 

Burner. See Vapor burner. Vapor retort burner. 

Calcimine, Hecbt & Bavis 254,647 

Can. See Cream can. 



Can opener A.W.Lyman... 254,488 

Cane juice, sirup, etc, with sulphuric acid, etc., 

bleaching. A. G Fell -. 254,471 

Cane mill and process of extracting saccharine 

substances, G. W. Soule 254,575 

Car coupling, G. Cade 254,60» 

Car coupling. D. Fetters 254,472 

Car coupling, L. T. Gose 254,766 

Car coupling. T. C. Ryan 254,703 

Car coupling. C. P. Willson 254,754 

Car door, grain, A. E. Pepper 254.689 

Car door, grain, J. H. Wickes 254,752 

Carding engines, condensing cylinder for, 3. 

Greaves (r). 10.054 

Carriage top, Butterworth & Bolles " 254,608 

Carriage top joint, G. Asher 254,447 

Carrier. See Egg carrier, 1 i ay carrier. 
Cartridge capping and uncapping implement, A. 

Worden 254,757 

Case. See Watch 'case. 

Casting car wheels, mould for, L. W. Washburn.. 254,521 

Chain, neck or bracelet, D. S. Spaulding . . 254.512 

Chain, pitch, A. H. Wallis 254.739 

Chisel, mortising. G. R. Valentine 254,733 

Chroming fabrics. T. Simpson 254,713 

Chum.G. R Cleveland 254,614 

Clamp. See Rope clamp. Tubing clamp. 
Cleaner. See Axle cleaner. Boiler cleaner. Grain 

cleaner. Steam boiler cleaner. 
Clip. See Yoke clip. 

Clothes rack, D. A. Epperson 254,470 

Coat hanger, W. B. Bisbee 254,451 

Coffee roaster, C. Abele 254,582 

Coffee roaster, E. A. Hartsell 254,547 

Collar pad, J. N. Nesson 254,499 

Collyrium. A. Templeton 254.724 

Combing machine, A. Smith 254.714 

Connecting rod, H. See 254,707 

Cooking vessel, A. W. Oberraann 254,500 

Corn husking implement, J. Nixon 254,682 

Corset, J. Hilborn 254,650 

Corset, C. H. Williams 254,786 

Cotton gin attachment. Thames & Riley , 254,725 

Cotton press, G. E. Judson 254,774 

Cotton scraper. J. L. Farnsworth 254,629 

Coupling, see Car coupling. Drill rod coupling. 

Cravat fastening. G. E. Poland 254.503 

Cream can, 11. 8. Scoville , 254.T06 

Cultivator, J. W. Bunch 254.606 

Cultivator, W. A. Knowlton 254.556, 254,557 

Cultivator. G. Martin 254.776 

Cut-offvalve gear for steam engines. J. James 254,483 

Cutter. See Billiard cue cutter. 

Cutter head for wood-working machines^ J. C. 

Tunnicliff. 254,732 

Dish, covered, B. A. Parker 254,687 

Doffer rings for card setting machines, joining. 

J. J. Hoey 254,651 

Door hanger, C. W. Bullard 254,605 

Door strip, C. B. Rice 254,694 

Draught regulator, H. Bisson 254,595 

Drawers and other garments, Stiefel & Juhn 254,782 

Drawers, men's, 1. Schneer 254,506 

Dredge dipper, R. R. Osgood 254,563 

Drier. See bYuit drier. 
Drill. See Grain drill. 

Drill rod coupling, B. E.Hardy 254,477 

Dyeing colors on textile fabrics, T. & R. Holliday 254,550 

Egg and sugar beater, C. Deis 254.540 

Egg carrier, N. F. Tipton 254,517 

j Electric light regulator, J. H. Guest 254,546 

Electric meter, C. V Boys 254.597 

Elevator. See Freight elevator. Hod elevator. 

Engine. See Rotary steam engine. 

Evaporator. See Register evaporator. Steam 

heat evaporator. !:!ugar evaporator. 
Extractor. See Stump extractor. 

Fanning mill, Eddy & I-,evan 254,469 

Faucet, G. A. Naumann , 254.680 

Faucet attachment, W. W. Sweeney 254.577 

Fence, barbed wire, Watkins & Scutt (r) 10,053 

Fence, portable, W. H. Randall 254504 

Fence post, C. Kinney 254,662 

Fence wire stretcher. G. Arrowsmith 2.'74,587 

Fencing, machine for making barbed wire, Thomp- 
son & Farreil 254,516 

Ferrule, wire. H. O. Lothrop 254,559 

Fiber, apparatus for determining the nitrition of 

cellular, White & Whitcomb 254.751 

Fiber disintegrated from cotton stalks,F. W heaton 254,746 
Fiber from the cotton plant and manufacture of 

articles therefrom, separation of, P. Wheaton 254749 

Filter, J. Grant 254.475 

Filter, J. P. McPherson 254,491 

Filter stand. H. B. Tiffany 254,726 

Fire alarm, automatic. I. Kitsee 254.553 

Firearm, breech-loading, J . Neraetz 254,681 

B'ireiirm. breech-loading, J. Tonks 254,727. 254.728 

Firearms, magazine for. H. Borchardt 254.453 

Fire extinguisher, B. Jones (r) 10,051 

Fire extinguisher for railway cars, automatic, F. 

A.White 254.785 

Fire extinguishing compound, M. Maihes 254,560 

Flour, manufacture of whole wheat, W. Warren.. 254,742 

Flue, boiler, H. L. Trout 254,731 

Forage ny storage in silos, preserving, C. H. Ro- 
berts 254.695 

Frame. See Picture frame. 

Freight elevator and conveyer. T. Keith 254.661 

Frog, uniting and separating. H. McDonald 254,673 

Ftuit drier, Woodruff, Wheeler & Pearson 254.524 

Furnace. See Glass furnace. Glass melting fur- 
nace. Ore Roasting, desulphurizing, and clilo- 
ridizlng, furnace. 

Galvanic battery, A . Michaud 254,f!76 

Gas for heating and illuminating purposes, pro- 
cess of and apparatus for manufacturing, At- 

trili & Farmer (r) lO.OSt; 

Glass furnace, J. W. & J. R. 1 1 ouchin 254.653 

Glass melting furnace, continuous, J. W. & J. li. 

Houchin' 254,654 

Glass, melting, reflning, and working out, C. W. 

Siemens 254,57*J 

Glass moulds, frame and treadle for, N. Granger. 254.6;i7 

Governor. Judson & Cogswell 254.775 

Grain binders, elevator frame of. I. P. Cadman. . 254,45f! 

Grain cleaner, Shackelford & McClure 254,571 

Grain drill, G. G. Blunt 254,452 

Grain mill. L. Hottmann 2.M,55l 

Grain separator, Smith & Chase 254.574 

Grate and grate bar, A. R. Parkison 254 H8S 

Grating, illuminating, T. Hyatt 254,056 

Guard. See Safety pin guard.] 

Hair, machinery for untwisting and carding curled 

horse, T. Adcock 254.,^83 

Halter hook, F. B. Brown 254,608 

Hammock or bed. C. Moore 954,677 

Hanger. See Broom hanger. Coat hanger. Door 

hanger. 
Harness, draught adjusting device for, J. Hugill. 254.552 

Harness loop, b. McMillan (r) 10,060 

Harvester pitman connection, O. M. & M. C Mc- 
Millan 2M,490 
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Hat brim heater, H. H. Sheldon 254,710 

Hay carrier, J. E. Porter 251,691 

Hay press, traveling. P. Wright , 254,758 

Heater. See Hat brim heater. 

Hod elevator, J. Powers (r) c 10,052 

Hoisting machine, F. Murgatroyd 254,496 

Holder. See Lamp shade holder. Rein holder. 
Sash holder. 

Hominy mill, T. Hudnut (r). 

Hook. See Halter hook. 

Horse power, W. Deering 

Horse power whip attachment, J. L. Crawford . . . 

Horseshoe, J. R. Cancio 

Horseshoe, J. N. Claifee 

Hub, J. D. Torrence 

Indicator. See Station indicator. 

Insulator for telegraph wires, W. H. Capewell 

Iron and steel, treating. A. H. Siegfried 

Irrigating ditch, D. D. Alcllvoy 

Jack. See Shoemaker's jack. 

Jack, M.J. Walsh 

Joint. See Carriage top joiat. 

Journal lubricator, G. Jackson . 

Knitting machine. G. A. White.. 

Ladder, step, C. G.Udell 

Lamp. F. T. Grimes (r) 

Lamp, electric. J. H. Guest 

Lamp, electric incandescent, E. A . Scribner 

Lamp for lighting railway carriages. Shallis & 
Thomas 

Lamp regulator, electric, Urewer & Waterhouse. 

Lamp shade holder. B. H. Gothbarg 

Lamps, carbon forelectric, H. S. Maxim 

Lamps, rheostat for electric, P. H. Fox 

Lamps, etc., lighting apparatus for, S. Russell 

Lathe for turning irregular forms, W. S. Hunt- 
ington 

Lathe head, E. T. Starr 

Lead traps, machine for making, J. Robertson.... 

Li'e preserver, F. W. Brewster 

Life preserver, B. J. Willard , 

Lock. See Permutation lock. 

Locomotive boiler, J. E. Wootten 

Lubricator. See Journal lubricator. 

Lubricator, H. R. A. Boys 

Magnet, electro, A. G. Waterhouse 

Mail bag fastening, A. Johnston 

Mattress, bed, J. N. Young 

Mattresses, bed quilts, etc., machine for filling, 
A. L. Hurley 

Mechanical movement, C. llerrschaft 

Medical compound. J. AverhofF 

Meter. See Electric meter. Water meter. 

Middlings, machine for separating, W. R. Middle- 
ton (r) 

Middlings purifier, P. S. Brown 

Mill. See Cane mill. Fanning mill. Grain mill. 
Hominy mill. Rolling mill. Windmill. 

Motor. See Tread motor. 

Motor, S. N. Silver 

Motor and thrasher connection, C. Stine 

Mowing machine, J. D. Wilber 

Music leaf turner, E. B. Robinson 

Musical instrument, mechanical, A. H. Ham- 
mond 254,644, 

Nailing machine, G. H. Perkins. 

Nailing machine nail feed attachment, F. Rochow 

Neckties, machine for folding and pressing, M. 
Steinboek , 

Nut lock. P. Jones 

Nut lock, W. H. Paige 

Ore roasting, desulphurizing, and chloridizlng fur- 
nace, Witberell & Vary 

Ore separator, S. G. Rollins 

Oigan bellows, mechanism for working. J.Wagner 

Organs, pneumatic chest for pipe. P. Odenbrett.. 

Overalls, pantaloons, etc., S. Feder 

Packing baud, J. Z. GifiFord - 

Packing J)ox, folding. A. P. Nash 

Packing^oil well, J. A. Heydrick 

Packing, steam, C. M. Van Tine 

Pad. See Collar pad. 

Paper and other boxes. C. Reiser 

Paper hanging machine, R.H. Miner 

I'aper made from the fiber of the cotton plant, F. 
Wheaton. 

Permutation lock. F. S. Baldwin 

Picture frame, Zinn & Edwards 

V\n. See Safety pin. 

Pipe wrench, M. T. Chapman 

Plane, variable bench, A. Fales 

Planter check rOwer, corn, C. E. Sweney 

Planter, seed, J. W. Bunch 

Planters, check row attachment for corn, C. E. 
Sweney . 

Plastic compounds, apparatus for applying solu- 
tions of chloride of sulphur in bisulphide of 
carbon to sheets of, J. D. Cheever 

Plow, A. G. Christman 

Plow, J. George. . . , 

Plow, J. Vandegrift 

Plo w and cultivator, combined, F. Cremer 

Plow, hillside, J. G. Anderson. 

Plow, sulky, F. B. Hunt 

Plow, sulky, C. E. Kneberg 

Plow, sulky, A. Tjindgren , 

Post. Bee Fence post. 

Power. See Horse power. 

Press. See Cotton press. Hay press. Sealing 
press. 

Printer's galley, Rudolph & Wolfe 

Propeller, chain, J. T. Drummond , 

Pump, Allerdice & Williams 

Pump, lubricating. Bowie & Brown 

Pump, steam, C. H. Osborn 

Rack. See Clothes rack. 

Railway crossings, frog or block for, J. Reed 

Rake.O. Bergstrom 

Reflector, W. Wheeler 

Reflector and its support, electric light .W. VVheeler 

Reflectors, supporter for electric light. W . Wheeler 

Register evaporator. J. F. Meyer 

Regulator. See Draught regulator. Electric light 
regulator. Ijamp regulator. 

Elein holder, Grannis & Thomson 

Roaster. See f offee roaster. 

Rod. See Connecting rod. 

Roller. See Saw mill log roller. 

Rolling mill, W. Wenstrom 

Rope clarap. J. Gates 

Rotary steam engine. Wade & Wardell 

Rubber for eraslve purposes, preparing vulcan- 
ized. H, T. Cushman 

Rubber, etc., manufacture of articles of Indi^, J. 
J. C. Smith 

Rubber moulds, apparatus for filling, E. Nelson.. 

Saddle, gig, A. Ortmayer (r) 

Safe, kitchen, R. B, Ayres 

Safety pin, J. Jenkins 

Safety pin guard, J. Jenkins 

Sash holder, J. G. Slater 

Saw mill dog, T. L. Carley 



10,057 

254,624 
254.619 
254,531 
254,534 

254,729 

25i,6ia 

254,508 
254,674 

254,741 

254,771 
•254,750 
254,518 
10.050 
'.iri4,641 
254,7Sy 

254.708 
254,762 
254.636 
254,672 
254,764 
254,701 

254.480 
254.719 
254,697 
254,599 
254,580 

254,581 

254,598 
254,743 
254.77^ 
254,759 

254.455 

254.648 
254,448 



10.059 
254,604 



254,712 
254,72;i 
254,753 
254,569 

254,645 
254,566 
254,570 

254,576 
254,773 

254,685 

254,755 
254,505 
254.738 
254,562 
251.544 
254,635 
254.679 
254.649 
254,736 

254,592 
254,494 

254,747 
254,450 
254,761 

254,460 
254,542 
254,515 
254,607 

254,514 



254,464 
254,533 
254,634 
254,734 
254,C:0 
254,585 
254,481 
254,555 
254,558 



254,700 
254.468 
254,584 

254,596 
254.684 

254,693 
254,593 
254,578 
254.523 
254,522 
254,493 



254,745 
254.473 
254,737 

254,622 

254.716 
254.498 
10,055 
254,449 
254.657 
254;658 
254,510 
^.458 



Saw mill head block, J. W. Stokoe. , 

Saw mill log roller. J. Lucia ,. 

Saw set, J. M. Draper., 

Saw swage. F. S Smith - , 

Scale, automatic weighing, F, D. Payn 

Scissors and shears, corrugated W. S, Van Hoesen 

Scraper, dirt. J. Johnson 

Screen. See Window screen. 

Seawall, D. H. Budlong , , 

Sealing press, E. J. Brooks 

Seed cleaner, flax, G. Beal , 

Separator. See Grain separator. Ore separator. 

Sewing machine, \v . J ohnson 

Sewing machine, G. M. Pratt 

Sewing machine, W. Roberts , 

Sewing machine. J.. Stern 

Sewing machine hemmer and tucker, combined, 

J. H. Bean 

Sewing machine plaiting attachment, J L. Coles. 
Sewing machine ruffling and shirring attachment, 

F. O, Farwell 

Sewing machine shuttle. J. Sigwalt. Jr 

Sewing machine tension device, D, W. Brown 

Shirt bosom, L Schneer 

Shoemaker's jack, G. W, Hutchins 

Shoe sole channeling machine, C. Chabot 

Sifter ash, J. F. Condon 

Sifter, ash, J . Graves 

Sifter, ash, C. Steel 

Soldering furnace, vapor burning, L. B. Snow 

Sole edge trimming machine, J. R. Moffitt 

Spark arrester. J. L. Cantner 

Spark arrester, Trammell & Slaughter 

Speculum, J E. ('aps 

Spinning and twisting machines, ring holder for, 

T. Coulthard 

Spinning spindles, bearing for. G. II. Allen 

Stamp canceler, C\ C. Egerton 

Stand. See Filter stand. 

Station indicator, D. H. Klotz 

Steam, apparatus for superheating. A. Estrade. . , . 

Steam boiler cleaner, E. H. Ashcroft. 

Steam heat evaporator, S. W. Lowell 

Stone and marble, manufacture of artificial, D. H. 

Budlong , 

Stone cutting machine, J. Warren 

Stone cutting tool. J. Warren 

Stopper. See Bottle stopper. 

Stove, coal oil, G. w. Billings , 

Stove grate, R. Galbraith -. 

Stove, heating, O. B. Keeley 

Stove, heating. J. Straszer 

Stoves, automatic draught regulator for oil and 

gas, R. A. Gardner 

Stump extractor, J. D. Chenoweth 

Sugar evaporator, Grimm & ('lark 

Syringe, urethral. F. Wilhoft 

Table. See Billiard table. Turn tabJe. 

Table leaf support, Mosher & Crane 

Tacking machine, J. E. Crisp 

Tacking machine, E. Woodward 

Telegraph circuit, fire alarm, R. Carter 

Telephone lines, individual signaling apparatus 

for, H. D. Slsson 

Telephonic receiving instrument, W. B. Hale 

Theaters, exit from, J. H. Smith 

Thill lug, N. T. Folsom 

Thrashing machine separator attachment, M. A. 

Keller (r) ... 

Tool, combination, H. Fisher. 

Topbafi, B. K.Haynes 

Toy, child's, S. L. Hockert 

Toy elevated railway, J. A. Crandall. 

Tread motor, O. Leinbrock. . . . , 

Truck, plow. G. B. St. John 

Tubing clamp, J. Perrette 

Tug, hame. I. W Numan 

Turning cylindrical or tapering handles, machine 

for, N.T. Melvin ... 

Turn table, F. C. Lowthorp 

Valve for injectors, steam, H. F. Colvin 

Valve gear, locomotive. L. Anderson 

Vapor burner. Z. Davis 

Vapor burner, self -generating, W . P. Patton 

Vapor retort burner. H. H. Sheldon 

Vehicle side bar, C. E. Lee 

Vc.ocipedes, difi'erential gear for, W. H. J- Grout 
Vessels, apparatus for stowing cargoes in, M.J. 

Walsh 

Vessels, device for securing grain, guano, coal, 

etc., from shifting in, E. H„ Farrar 

Vises, milling attachment for, E. E. Schermerhorn 

Wagon brake lever, G. L. Slater 

Washing machine, K. G. Baldwin ,, 

Watch case. C. W. Harman 

Water closet dri p tray. Lord & Day 

Water meter, P. Wells 

Waterproof and plastic composition, J. D. Cheever 
Waterproof and plastic compound, J. D. Cheever. 

254,463. 

Waterproof composition, J. D. Cheever 

Watering stock, apparatus, for. D. Brigham. 
Weaving the fiber of the stalk of the cotton plant 

into fabrics, F. Wheaton 

Windmill, G. H. Andrew 

Window screen, S. Mead 

Wire and collecting the waste hydrogen gas, ap- 
paratus for cleaning iron, W, Hewitt 

Wire, barbed, A. C. Decker 

Wire barbing machine, J. J. Hathaway 

Wood bending machine, G. H. Preston 

^Vood, method of and machine for ornamenting 

rods of. O. Cleveland 

Wrench. See Pipe wrench. 

Wrench, G. P. Schneider 

Yoke clip, neck, J. NelUs , 



254,513 
254,671 
254,467 
254,715 
254,502 
254,735 
254,485 

254,454 
254,601 
254,590 

254,486 
254,779 
254,696 
254,721 

254,591 
254,53f 

254,543 
254,509 
254,603 
254,705 
254,482 
254,612 
254,616 
254,638 
254,720 
254.511 
254,495 
254,659 
254,730 
254,457 

254,6i; 
254,526 
254,541 

254,554 

254,628 
254,446 
254,669 

254.530 
254,519 I 

254,5^0 ! 

I 

I 

254,529 I 

254.765 : 
254,661' I 
254,783 : 

254,633 '■■ 
254.613 ' 
254,476 
254,579 

254.778 i 
254,621 : 
254.756 i 
254.611 



DESIGNS. 

Blankbill head, A. Dwight 12,798 

Fringe, R. McLaughlin. 12.800 

Stove, heating. T. J. Ilodgkins 12,799 

Type, font of printing, C. iMUller 12,801 



TRADE MARKS. 

Bitters, A. S- Udell & Co 

Bitters, stomach, Wilmerding & Co 

Cigars. Alvarez 6 Higo , 

Cigars, J, Alvarez 9,149, 

Cigars, J, Alvarez y Ca 

Cigars. C. Baker , 

Cigars, Bengochea y Fernandez 9,155 to 

Cigars H. Upmann &Co 

Cotton, mixed woolen, and mixed silken ^fabrics, 

Mechanische Weberei zu Linden 

Cotton piece goods. E. \\^ Holbrook & Co 

Cutlery, J Wilson 

Hair restoring compound,Von Ginther & Michbach 

Medical compound, E. K. Thompson 

Medicine, J. C, Eicharf^on 



9.171 
9.177 
9,160 

9,150 
9,151 
9.180 
9.157 
9,172 

9,164 
9.162 
9.182 
9,173 
9,178 
9^169 



Medicine, horse, Hogle Rock Oil Company 9.161 

Oils, illuminating, W adsworth. Martinez & Longman 9.174 

Paper.Crane Brothers -9,153. 9,179 

Paper and envelopes, writing. J. Walker & Co.. .. 9.175 

Pencils, lead, Eagle Pencil Company 9,151 

Pens, steel J. Walker & Co 9,176 

Silks, satins, velvets, and plushess P. Gebrueder 9,159 

Soap. Robinson Bros. & Co . 9,ri0 

Tobacco, chewing: Brown & Brother — 9,152 

Tobacco for pipes, smoking, E G.Irvine., 9,163 

Umbrella frames and parts thereof, steel, S. Fox 

&Co 9,158 

Vegetables and fruits, either raw pickled, or other- 
wise preserved. Du Vivier & Co 9,181 

Wine, champagne, L. H. L. R. Oiry,.... 9,165 to 9,168 

£ii<>;lli§^i Pateiit!<i Issued to Americauic. 

From february 14 to February 24 1882, inclusive. 

Dynamo-electric machine. B. Land, New York city. 

Electricity, generation ajid storage of, J. S. Wilhams, 
Riverton, N. J. 

Electric lamp. B. Land, New York city. 

Electrodes, G. Cumming et al.. New York city 

Elevator safety apparatus, Jc McCarroll, New York city. 

Horseshoes, J. Kiernan, St. Louis. Mo. 

Nut lock. S. Pattee et al.. Ban Francisco. Cal. 

Pen holder, fountain, W W.Stewart, Brooklyn, N. Y. 

Propelling vessels, J. B . Root, Portchester. N. Y 

Telephone call, G. M. Hopkins, iirocklyn, N. Y. 

Telephone exchange. G. M. Hopkins, Brooklyn, N. Y. 

Telephone receiver, G. M. Hopkins^ Brooklyn, N. Y. 

Telephone transmitter and repeater. G. M, Hopkins 
Brooklyn, N. Y. 

Telephone exchange, T. B Doolittle, Bridgeport, <?onn. 

Wall paper, manufacture of. H. Staib. New York city. 

Water closets, J. E. Boyle et al.. Brooklyn. N. Y. 

Warp thread, apparatus for drawing, etc.. L. P. Sher- 
man et at., Biddeford, Me. 

Wool combing machine, W. H. Grundy, Bristol. Pa. 



WOOD WORKING MACHINERY. 

TENONING,CARVING, 
? , MACHINES. 
BAND & SCROLL SAWS , 

■ CINCINNATI. O. U.S. A. 



MINERAL WOOL. 

This Fireproof and Indestructible material success- 
fully prevents loss of heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread of fire in walls, 
partitions, fl oors of dwellings. 25 cts. per cubic foot. 
U. S. MINERAL WOOL CO., 16 Cortlandt St., N. Y. 



WE ARE ANXIOUS TO PURCHASE A 
SEC<>NI)-HA\I> ENGINE, diameter from 12 to 22 
in., stroke 24 to 36 in., and one or two Boilers, diameter 
42in., length 26 feet. Address O. ARBOUR & BRO.. 
Post Office Box 177. Baton Rouge, La 



FINEIi^F NGRAViNG 



ESTIMATE. 



' CHESTNUT'-' PHILAe.*f* 



3\4»wt!sj;mitts. 



Inside Pnge, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter pi^ess. Adver- 
tisements must be received at publication ojfice as early 
as Thursday morning to appear in next issue. 



TheOnlyPerfecT^ 

^EWiNG'MACHINE. 

SIMPLEST,LATESTIMPROVEQi 

MOST DURABLE S ^ 



264,573 
254,642 
264,717 
2.'i4,763 

10,068 
254,031 
254.768 
264.769 
254,637 
254,666 
254,723 
254,667 
254,683 

254.492 
254,670 
2.^4,615 
254„=>86 
254,623 
254,564 
254,711 
254,634' 
264,639 

264,740 

254,630 
2,64,704 
254.781 
254,538 
254,646 
254.668 
254,744 
254,462 

254,465 
254,461 
254,600 

264,748 
264,527 
254,661 

264,478 
254.639 
254,767 
254,568 

254,536 

254,607 
254,497 



EflD C A I C orto let. to reliable parties to manu- 
rUn OHLC fecture on royalty, TWO VALU- 
ABLE ]»ATE^TS In the U. S. and Canada. Address 
GEO. 8. AGEE. Flora, Osage Co., Mo. 



y^ 



■.rTH.. AND MAKE HOME 

Jr THERE IS !,„• HAPPY. ^.,1 
EWjMMEpEWING ^^-—^ 



^-,n,. -n „ MACHINECO. 

r30UNIONSQUAREN.Y CHICAGO. ILL, 

ORANGE MASS. OR ATLANTA CA. 



HOW TO SOFTEN HARD WATER.— 

Description of Dr. Clariie's simple process for softening 
hard waters, and atthesame time pui'ifying the water. 
This paper is of much value and interest. Contained in 
Scientific American Sfpplkmknt, No. ^70. irice 
10 cents. To be had at this otfice and from all ncws- 
ilea'ers. 

SEND FOR CIRCULAR AND PRICE LIST OF 

COPE & MAXWELL M'PG GO'S 

Kewauil Improveil Styles of 

STEAM PUMPS 

AND 

BOILER FEEDERS 

"The Best Made," 
Address HAMILTON, OHIO. 

DRAUGHTSMAN WANTED. 

Must be well acquainted with marine engine worlt. For 
further particulars, apply to THE IIAELAN & HOL- 
) LINGSWORTH CO., Wilmington, Del. 

WANT TO BUY.-SECOND-HAND BOILER PUNCH 
and Rolls. 8AM.UEISCOM.66N. liutler s^t.. Atlanta. Ga. 

eUnT PATENT FOB SALE CHEAP. BflV 
O n U I 0. K. Hall, Box 682, New Orleans. La. D If A 



r N£Vi^YDRI^ai£#&a^ WORKS: 

, STEEL'-- <4mi- 




0,^ LETTEhlS 

Steel 



Steel Dics.&c* .^ 
NASSAU STM: 



A RTISTIC H OMES. 

Just published. 44 rians. Elevations, and Interiors of 
<tUEE\ ANNE and ( OLOMAL Villas and Cot- 
Ta^f*s, costing from S5700 upward. Inclose 3c, stamp 
for illustrated circular. Price *$3-50. Agents wanted. 
A. W. FULLER, Architect, Albany, N. Y. 

W.VNTED." A SECOND HAND ENGINE 

Lathe ; bed, 4 sr 5 ft. over all. Must be in good order. 
Give swing and maker's name. Address, wltn price, 
CHUBB^S FISHING ROD FACTORY, l^st Mills, Vt. 



HEADACHES AND THEIR TREAT- 
ment. By Dr. F. A. Simmons. An interesting and valu- 
able paper, phowing the various causes, immediate and 
remote, that give origin to headaches. Thestudy of con- 
ditions of system shown to have a practical bearing on 
treatment, i'roper mode of treating the various forms 
of headache. Contained in Scien'tifioAmkhican Sri'- 
PLi^MENT, No.^?5S. Price 10 cents. To be badat this 
ofQce and from all newsdealers. 

CUTLER'S POCKET INHALER 

AND 

Carholate of Iodine 

INHALANT. 

A certain cure for Ca- 
tarrh, Bronchitis, Asth- 
ma, and all diseases of 
the Throat and Lungs- 
even Consumption— if taken in season. It will break 
up a Cold at once. It is the Kins: of Cough IVIedi- 
ciiies. A few inhalations will correct the most Ofl'cn- 
sive Breath. Itmay be carried as handily as a pen- 
knife, and is guaianteed to accomplish all that is claimed 
for it. 

Patented through the agency of the Scientific 
AiMEKiCAN in 1873, this Inhaler has since had a larger 
and more extensive sale than any Medical Instmment 
ever invented. 

It is approved by physicians of every school, and in- 
dorsed by the leading medical journals of the world. 

Over 300,000 in use. 

Sold by Druggists for «1 .00. By mail, $1.25. 
W. H. SMITH & CO., Prop's, 

410 Michigan St., BuflEalo, N. Y. 




HOUSE DRAINAGE.— BY EDWARD S. 

Philbrick, C.E. A lecture delivered before the students 
of the Massachusetts Institute of Technology, discuss- 
ing the very important subject of the construction of 
the drains situated within the house walls; pointing out 
the proper method of arranging the plumbing fixtures, 
what materials should be used for main drains, soil 
pipes, small waste pipes, etc., how these should be con- 
structed, and how arranged to effec the most perfect 
drainage and prevent the exhalations of noxious gases. 
With three illustrations. Contained In Scientific 
American Sitpplkaiext, JJo. ^^43> Price lOcents. To 
be had at this office and from all newsdealers. The same 
number contains an illustrated description of an ** Appa- 
ratus for Clearing Sewage." 



CLARK'S RUBBER WHEELS. 

This Wheel is unrivaled for duiability, sim- 

Elicity, and cheapness. Adapted for Ware- 
ouse and Platform Trucks, Scales. Heavy 
Casters, and all purposes for which Wheels 
are used. Circular and Price List free. 

GEO. P. CLARK, Windsor Locks. Ct. 




A A Uf C How to s-tralghtenandgum all kinds. Address 
OnnOA.E. WILBUR. Schenevus. Otsego Co.,N. Y. 



AGENTS WANTED— FAMILIAR WITH 

Machinery and Engines— to solicit consuming trade in 
the New England States, New York, and New Jersey, for 
Cylinder Lubricating and Engine Oils. Address, with 
references. " OILS," 120 Maiden Lane, New York. 



^i\ ElegaiitlVeiySty/eCTiromo Cards, nameinGold and 
"" .let, 10c. American Card Co., W. Haven, Ct, 



SPRAY "v^Xl 

FEED WOTERJ^ 

"^-Purifier a 

FDR STEAM BOILERS 
U.S.& FOREIGN PATEMTS 



BALDNESS.— BY GEORGE H. EOHE, 

M.B. A brief but Highly Useful paper, showing the 
eausesof Baldness, how Dandruff is product*!, why the 
Hair falls off, with explanations of Kafosi's Prompt and 
Effec ual Remedy and Recipe for the same ; together 
■with Directions and General Advice for Preventing 
Baldness. Restoring and Preserving the Huir. This is 
one of the most Useful, Practical, and Valuable 'Papers 
concerning the Treatment of Baldness ever pubiistied. 
■Contained in Supplement 101, Price 10 cents. 




TOOLS for Machinists, Carpenters. Amateurs, Jewellers, Model 
Makers, Blacksmiths, etc. Send for Catalogue, and state what kind 
of 'fools jou require. • TALLMAN & MefAWMEN, 

6U7 Market Bt., Philadelphia. Pa. 



NEOPHONOGRAPHY.— A PRACTICAL 

short-hand for every day use. Gives principles, rules, 
and illustrations of a simple, swift, and easily acquired 
short-hand ; a cursive system, in which vowels and con- 
sonants are written connectedly, and by which all words 
may be written in full if desired. Requisites for perfect 
writing; what an alphabet should represent; the ele- 
ments of English speech ; material available for a scien- 
tific alphabet ; alphabet of Neophonograpby ; how to 
read and write Neophonography ; Keostenograpby, 
Contained inSciENTiPic American Sctpplkment, No. 
3 1 tf . Price 10 cents. To he had at tills office and from 
aU newsdealers. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the Scientific Amkeican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-Jive 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreif^n Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about l*atents and how to pro- 
cure them; direcfcions concerning Labels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
mUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICE -Comer of F aad 1th Streete, 
Wft8hiiigtOD»D. C. 
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Founded by Miithew Carey ^ I7tl5. 



BAIRD'S 




FOR PRACTICAL MEN. 

Our ne wand enlarged O atalogtte of Pr a ctica l and 
SOTioN'TiFic BooKS.^B pages, 8vo,revised.to March 1.1882. 
a Catalogue of Books on DYEING, Calico Piiinting. 
Wi'iA V IN G. Cotton and Woolkn MANUFArTUitE,4to; 
Catalogue of a cboice collection of I'hactical, Scien- 
tific, and Economic Books, 4to . List of Books on 
Sticam and the Steam Engine, Mechanics, Ma- 
CHINEUY, and ENGiNKhiKiNG, 4to i Lisls of Books on 
Painting. VAitNiSHrNG. Sign Wuiting, Drawing, 

DkCORATIVK AUT.etC; TGl.KCTHO-METAT.LrRGY, GOLI) 

and Silver Wohking, Watch and Clock Making, 
etc.; Distilling, Brewing, etc.. Listof Books on Min- 
ing, Mining Ma<'Hini-:ry, C»al, etc., 4to;twoCata- 
loRues of Hooks and Pamphlets on So<iiai> Science, 
Political Ecoxo,my, Banks. Population, Paui-er- 
ISM, and kindred subjects; a Catalogue of recent addi- 
tions to our stock of Practicai,, Scientific-, and 
Technical Books; as well as a List of Lkai>ing Books 
on Mktal Mining, Mf.tai.i.uhgy, Mineralogy, As- 
saying, AND Chemical Analysis, sent free to any 
one, in any part of the world, who will forward his 
address. 

TTENRY CAREY BAIRD & CO.. 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Stuiiet, Phjladeli'Hia, PA. 




Surveyors' Compasses, Pocket Compasses, and Protract- 
ors made as specialties. A. W. Philo, 81 Ferry St., Troy. 



jPENNocK's Patent Road Machine. 

iiJ^"*"5Ef(T0M TRIAL.- 




Sannfactnrers of ''^ Matchless " Dump-Scraper. 

S. PENNOCK & SONS' CO., 
Kennett Sqaare, Fa., and '^ort Wayne, Ind. 



$66 



a week in your own town. Terms and $5 outfit 
free. Address IL Hallett & Co., Portland, Me. 




BARREL, KEG, 

HOGSHEAD, 



Chamfering. Howelingj 

.ndl-rozlng. gfj^g 13511116:7. 

'M/ 0\ev 50 varieties 
f manufactured by 

I E.&B, HOLMES, 

Truss Hoop Driving. Buffalo, N. Y. 



AND Fanaud btave Jomter. 





Head Rounding. 



THE SCOVILL 

"Pop'' Safety Valve, 

SIMPLE, RELIABLE, DDUAIJLE, 

For Locomotive, Stationary, Marine, aad Portable 

Boilers. 

Send for descriptive circulars and price lists to 

THE HANCOCK INSPIRATOR CO., 

BOSTON, MASS, 



THE COllMON SENSE DRY RIl-N. 




In solving the true principle of seasoning, extracting 
the sap from the center by suction, rapid circulation of 
air, with moderate heat, we offer the cheapest kiln in 
construction, quicltest in operation, and perfect In re- 
sults. Prevwita checks, warp, or hardened surface. 

ST. ALBANS M'F'G CO., St. Albans, Vt. 



sendToI HNnnN RFRRYg^nRTON, 

•. PHIL'^P* FOR , 

THE BEST BAND SAW BLADE 



W flflO-W0BKING ||j| *CHIHERy. 



Universal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll 8awing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 

BENTEL, MARCEDANT & CO., 

HAMILTON, 4kUIO, V, 8, -4* 



, Series For 1883. 

' '^AEleeniit Imported dcRlprns, nil Chr<H 
""iHOH (A:v\:boiird))n beautiful colors, Gold 
A SUver,Gerinuii X I'renchFlornU. Scenery from tha 
JEtver ]fhfnc« Arctic Scem:B, MosHroHO Scries, Oecnn 
\lew»t Bird MottocSjAcnaoiein fancy Bcript type, lOcor 

raM|^*i)RExtra Large size Embossed Chro- 
Mj^H* iiOmo8,name in any style, 10c. Ag'ts 

make 40 per cent. 14 packs of eith<;r for ijtl. Our beautiful bound 
Bookof 100Styles,forlS82, aSc. Full jiartictilarswith everyor- 
der.Blank Cards at whoIesale.C ARD MILL8 Morthford Ct* 



Ad engine that works without 
Boiler. Al^^ays ready to be started 
and to (five at once full power. 
SAFETY. ECONCHHY, 
CONVENIENCE. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SILENT OAS ENGINE. 

Useful for all work ot sm&ll stationary steam engine. 
Built In sizes of ti. -Land 7 H. )'. by SCHliEICHEIl, 
SCHUmiVI <fc CO.. 3046 Chestnut Street, Pblla., Pa. 
A, C, ManniDK, <i8 P«y StMJM«w York, Ag«nt, 





MANUFACTURERS OF 



WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 

Tramway Ropes, Champion Barbed Wire, etc. 



Office and Workia * 



, Send for ^ 
niLKESBARRE, PA. *! Price hst. ^ 87 UlJERTY ST., NEW lORR. 



Office and Warehou!!«e: 



MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
New York. Th l; Georq e 1'lack Machinery Agency. 



THE WALLACE DIAMOND CARBONS. 

Telegraph, Telephone, and Electric Light Supplies. 




THE ELECTRICAL SUPPLY CO., 

109 Liberty .St., New York. 



WATCHMAKERS. 

Before buying lathes, see the "' Whitcomb, ' made by 
AMERICAN "WATCH TOOL. CO., Waltliam. Mass. 




BOOKWALTKR KNGIIV'E. 

Compact. Substantial. Econom- 
ical, and easily managed; guar- 
anteed to work ^ell and give 
full power claimed Bngme and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 

3 HOUSK i'OWER $240 00 

iy> '• • 280 00 

6^ •• ■' 355 00 

Bi " " 441 00 

t^" Put on cars at Springfield. O, 
JAMES LEFFEL & CO., 
Springfield. Ohio, 
or llOLiberty St., New York. 



Hard Rubber. 

Manufactured in any desired form by 
THE ItUBKEll COItlB AN1» JEWELRY CO., 

33 Wcixer St., Ne.v \ ork. 
Estimates furnished andcorrespondence solicited. 




IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

e. S. TOWNSEND, Qen. AKt.,6CortlandSt.,8 Dey St., 
COOKE & CO., Sellinj? Agts., 6 Cortland Street, 
JAS. BEGQS He CO., uellingr A^ts. 8 Day Street, 

SEND FOR PRICED CATALOGUE. 



$88 



A week to Afients. »10 OUTFIT FREE. 
BIDBOUT & CO., 10 Barci-ay St., New Yorlt. 



^^^^^^^^^^^^^^^^^^^^^^^^^^^r«i 



* SEND GREEN STAMP FOR ILLUSTRATED CIRCULAR. 

MOSS ENGRAVING CO. S36 Fearu St. NEW-YORK. B(K.2^ 



^mTj^iyirmTj7i7j7iTi?irmT^^^^^ 




SPEAKING TELEPHONES. 

THE AEIIERICAN BELL TELEPHOiVE COMPANY, 

W. H. FOKUES, W. R. Drivkk. Thko. N. Vail, 
President. Treasurer. Gen. Manager. 

Alexander Oraham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, In which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
havedecided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearingin a contested case, and many in- 
junctions andflual decrees have been obtained onthem. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake, Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.! 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
Its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AIVIEIMCAN I6K1,I. TELKIMIONE COiUPANY, 
93 lUilk Street, JSoHtoii, l>la!^s. 



Steam Fitters' & Plumbers' Supplies. 

STIIKTEVANT'S F.iN BLOWERS. 

JOHN S. UKQUIIART. Successor to 
ALBBKT BRIDGES, 4(i Cortland Street, New York. 



PAYNE'S AUTOMATIC ENWINES. 




Spark Arrester 

ICclinble, <liiiable. aii.l fcnnamicai.wW fwmish a 
hirrse power with one-third less fnei and water than any other 
tin'/itie biiilt not fitted with an automatic cut-oflT. Send 
for Illustrated Catalogue ** A " 3, for Information and 
prices. H, VV, PAYNE ifc SONS, 

llo-v l'.i07. (Joruiug, N. Y. 



iaimNay!<iiimri.'iii 



'T homson & H qustoni sy5Te:m 
ofthearctype estimates 
given & contracts madesr 
631 arch st.philadelphia pa 



$72 



A WEEK. $13a dayaL homeeasilymade. (Jostiy 
outfit free. Address Tkue & Co., Aii!?usta. Me. 



"RT? A TT'V'S ORG ANS, 2T stops. *!»0 . Pianos, $125 up . 
"■^_ _^^°'"^"-f running dayand night. Papers 

free. AddressDaiiicI F. Beat ty,VVai!ihiii$f ton, N» J. 



VIOLIN OUTFITS 

ConsiBtlng of Yiolin, Box, Boir 

1 and Teacher, sent to any part of 

the United States 

onltoSdays'trial 

k before bnf in;. 




Violin 
Outfits 

at $3.50, $7, $12, & $22 each. Send stamp for 

Beautiful IllnBtrated 36 pape Catalogue of Violina, Guitara, Ban- 
Jos, Cornete, Flutes, Strings all kinds. Harmonicas, Orean Accor- 
deons, Music Boxes, Ac. LOWEST PBICES, Mall Orders a 



epMlalty, 



C. W. STORY. 26 Central St., Boston. Mass. 



BATTERIES. WIRES. MAGNETS, INSTRUMENTS, 
TELEGRAPH AND ELECTRICAL SUPPLIES. CATA- 
LOGUE Fkee. C. E. .TONES & BBO., CINCINNATI, O. 



CORRECT TIME! 

If you wanttheBest TimeKeeperfortheMoneythat 
can be bought anywhere in the World, get tiie 

Lancaster Watch 

Sold by Jewelers throughout the United States. Its 
l6gradesare not the lowest in price but the best for 
the money. All Quick-Train ^ plate Movements. 
Established 1874. Ask for the LANCASTER, PA., 
QUICK-TRAIN RAILROAD WATCHES. 




Heavy Punches, Shears, 

BOILER SHOP ROLLS, 
RADIAL DRILLS, Etc. 

SEND TO 

HILLES & JONES, 

WILMINGTON, DEL. 



<t 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November IS, 1N7!). 

For MacjulaiiiRond making. Ballasting of linihrtuds. Crushintr (M-es, use of Iron Fiii-naoes. 
etc. Rapidly supersedine: our older styles of Blake Crusher on account or its superior str^npfh, effici- 
etici/,and simplicity. Adopted by important Railway and MiningCorporations. Cities, and Towns 
Vital Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

BLAKE CUUSHEU CO., Sole Makers, New Haven, Conn. 




SIBLEY COLLEUE of IffErHAMC ARTS, 

CORNEMi TINIVERSITV. 

Entrance examinations will be held June 12 and Sept. 11, 
1882. Forthe KeglsterandCatalogue justissued contain- 
ing reorganized courses of instruction. Scientific and 
Practical, including Draughting, Machine Construction, 
General Shop Work, etc., apply to the 
Pu!':siDENT ofCornkll UNIVERSITY, Ithaca, N. Y. 




New and Valuable OiIt for Loose Pulleys. 

Its use on Loose Pulleys will prove 
itto be efficient, keeping the pulley 
oiled from three to four weeks with 
one filling. Price from 25c. to 75c. 
each. Sample sent by mail on receipt 
of price. Give diameter and speed 
of pulley. Send for catalogue, etc. 
Van DrzKN & Teft. Cincinnati, O. 

Mention this paper. 




DRUNKENNESS EASILY CURED. 
3.000 Cures with the Double Chloi-ide of Gold Reme- 
dy. Books free. LkhliI': E. KEELt:Y. M.D., Surgeon 
C. & A. R. R., Dwight III., U. S. A, 



.,ewG«odRTieverbeforeintroducedfor»pCMXC 
Terms that can't be bent. New60 pa;o HUtll lO 
Catalogue free. KASON & Co., lllNassaust.,NewYork 



ICE MAKING MACHINES. 
COLD AIR MACHINES, 

For Brewers, Pork Packers, Cold Stor- 
age Warehouses, Hospitals, etc. 

Send for iLi.tJSTnATED AND Descriptive Circulars. 

I'ICTET AltTIFIClAl. I€E CO, (I.iiiiiteil), 

t4*i Gi'ecnwich Srrf.er. 

r. O. Box 3083. New York City, N, Y. 



VACCINATION OF ANIMALS.— By Prof. 

Pasteur. An address before the International Medical 
Congress, bringing to notice a new advance in the study 
of MicroibieEas applied to the jreventiou of, transmissible 
diseases in animals. Contained in Scie.ntifio Ameui- 
CAX Srppj.EAtKNT, No. 300, Pricc 10 cents. To be had 
at this office and from all newsdealers. 




RUBBER BACK SQUARE PACKING. 

BEST IN THE WORIJ>. 

For Packing the Piston Rods and Valve Stems or St^am Engines and Pumps. 

B represents that part ot the packing which, when in use. Is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
i creates but little friction. 

This Packing Is made in lengths of about 20 feet, and of all sizes from i4 to 2 Inches square. 

I JOHN H. CHEEVER, Tieaa. NEW YOKK. BELTING & PACKING CO., 29 Park Row, New York. 

I SPECIA L NOTICE.— Owiny to the recent gi-eat fire iu the " World" BuilUins, our ofiice has 
I b^eii reiiiovod a^ above. 



NO FAILURE IN SIXTEEN YEARS 

HE AIiD8.MD RRIS^Ig!fggSps 

fg0TQi5i)Q0_GAU:S-PER MINUTE CAPACITY 

, Hea ld SrMoRRisiBaldViTisvi WeHX 



Geo. W. Read & Co., 

Manufacturers of and Dealers in 

MAHOGANY, 

And all Foreign and Domestic 

SOLE MANUFACTURERS 

CUT AND PRESS DRIED 

THIN LUMBER, 

FOR 

Cia^R BOXES, 

£^£^23.61 Stools., XjtO,, XjtO. 



mills and Wai'eroonifl: 

186 to 200 Lewis St., New York. 




WITHERBY.RUGG & RICHA RDSON, Manufacturers 
of I'atent v\ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co.. Worcester. Mass. Send for Catalogue. 



CC in ir')(\V^^^^y^^^ome. Samples worth $,5free. 
4)U lU 4)ZU Address Stinson & Co., Portland, Me. 



JIT T NEW STYLE CIIROMO Cards, beantifuUe- 
AuLisigns, name on 10c. C AElefi^Bnt new deGigrnaj thi 
handsoiTiPEt pack ever eold, V UwitK name 10c. or l3<> Cxtra 
Jaige Chromos 10c. Gordon Prlnilns: Co. Northl'ord Ct, 



Horizontal Steam Engines, 

For best Antouiatic Cnt-ofl* or 

Plain Slide Valve of Sn- 

jterior Design, 

Complete in Everv Respeet, 

ADDRESS 

LAMBERTVILLE IRON WO'fKS, 

LAMBERTVILLE, N. J. 




GRATEFUL- COMFORTING. 

EPPS'S COCOA 

BREAKFAST. 

"Bya thorough knowledge of the natural laws which 
govern the operations of digestion and nutrition, and by 
a careful application of the fine properties of well-se- 
lected Cocoa, Mr. Pipps has provided our breakfast tables 
with a delicately flavored beverage which may save us 
many heavy doctors' bills. It is by the Judicious use of 
such articles of diet that a constitutionmay be gradually 
built up until strong enough to resist every tendency to 
disease. Hundreds *f subtle maladies are floating 
around us i-eady to attack wherever there is a weak 
point. We mav escape many a fatal shaft by keeping 
ourselves well fortified with pure blood and a properly 
nourished frame.'^—Citril Service Gazette. 

Made simply with boiling water or milk. Sold in tins 
only {}4 lb., and lb.), labeled 

JAMES EPPS & CO., 

lIOMtEOPATllIC CHEMISTS, 

London, England. 
New V'ol'k and Chicago Depots, SMITH ifc 
VANDERBEEK. 



PENT 




PENCILS, IIOLDKRS, CASES, ifcc. 

The CALLI-CRAPHIC Pen. 

A GOLD PEN and RUBBER HOLDER, containing 
Infc for several days' writing. Can be carried in the 
pocltet. Always ready for use. A luxury for persona 
wlio care to preserve their Individuality in writing. 

MABIE, TODD &. BARD, 

180 BROADWAY, NEW YOKK. 

Send for Price-List. 
ODR GOODS ABE SOLD BY FIBST-CLASS DEALERS. 



PATENT QUICK 

Adjustable Stroke 

Can be Changed wiiile in Motion. 
E. GOULD & EBERHARDT, 

NEWARK, N. J. 
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lti>4J4l«'> Paaci encli inNertinii • - . 75 cents n line. 
EtiicU FaKC each iiiMeition - • • $1.00 n line. 

(About eipht words to a line.i 
iHngravinga may head advertisements at. (he name rate 
per line, by measurement, as (he letter preM. Adver- 
tisements in/ust be received nt, publication office as early 
as Thursday morning to appear in neort isme. 




"BUCKEYE" 
LAWN MOWER. 

The Hfjhtest aiui easiest run- 
ning MOwi'JH ever made 

Strictly First Class, 
MAST. F <M> S & t; O . , 

?«pi-iusfield, Ohio. 
Send for ciitalogue, 







PERA GLASSES 



Microscoves, Spectacles. 
Telescopes. Barometers. 
Thermmne ters, and Compasses. 11, *fc J. ItEC^IV, 
ManufacturlnK Opticians. Pliiladelpliia, Pa, 
SW Send for llluHtrated Priceii Catalogue. 

Live Foxes Wanted. 

Address BOi 178, Montclair, N. J. 





ROOFING. 

l<'or steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and sampies free. 
Ajrent.s Wanted. T. NEW 3:.' John Street, New Yorlc. 



fTTHE€0]I©WATCHCASEi 



PRESSURE MODERATOR 

SAVES 

20 to 50 

per cent. 

IN 

Gas Bills 

where they 
a in o n n t to 
<) \ o 1 $10 
per month. 

Snitable for 
Residences, Factories, 
Stores, Chnrches, etc. ijjasa lajg 

Every Moderator sold under 
cmr guarantee. Money refunded 
if machine faiis to regulate and 

save gas as stated, send tor Price List. 

HOWARD MFC. CO., 

:}<>4 Broadway, New York. 





Stevens' Roller Mills, 

FOR 

GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 
THE JOHN T. NOVE 1>IF(J. C<K, ISiifliilo, N. Y. 

Double Screw Parallel, Leg Vises. 

Made and WARRANTED stronger' thsm any other Vise 
by FISHER »fc NOIIKIS only, Tieuron, N. J. 





Leliili f alley Emery ffleel Co,, 

MANT7FACTTJKEK8 OF 

EMERY AND CORDNDDM WHEELS, 

AND GRINDING MACHINERY. 

For !*alc by COOKE & CO., No. 6 Cortlnnil St.. N«w York s 
R. W KEXFOKD. No. 11 N. 6lh St., Philadelphia. Pn.i 
IVI, F. PERICY, No. 43 South ('mini St.. Chicneo. III.; FOX, 
COlCnV & CO., No. 31'^ North Third St., St. I>oiiis. .llo.; 
IJERKY A: PI, ACE MACHINERY CO., 3^3 IVInrket St.. 
Snii Francisco, Cnl. ! EXt'ELSIOR MFG. CO., St. Loiiii,, Mo. 



FRIEnlVIANN'S PATENT INJECTOR, 

THE BEST 

Boiler Feeder 

IN THE WORLD. 
Simple, l£e liable, anil EfiectiTe, 

40,000 IN ACTUAL USE. 
NATHAN & DREYFUS, 

Sole Manufacturers, NEW YORK. 

Send for Descriptive Catalogue. 



COLUMBIA BICYCLE 

Is what every boy wants ami 
what every imm ouji'ht to ha\ e. 
Send 3e. stamp for illustrated 
catalog-ne, witli price lists and full 
information. 

THE POPE M'F'G CO., 

597 Washington St., Boston, Mass. 




Cameron Steam Pump. 

OVER 3U,000 IN I'SE. 

Specially adapted for use in Gold, Silver, Coal, and 
Iron Mines; iiiso General Manufacturing and Fire Pumps. 

Pumps furnished with movable LininKS in Iron ('om- 
position, or Phosphor-Bronze. 

THE A. S. C4JIEK0N STEAM PfJlP WORKS, 

FOOT EAST -iSd ST., NEW YORK. 

USE MACHINERY WIPER CLOTHS. 

Made by BROWN M'F'G CO.. Providence, R. I. 



aOLD MEDAL, PAEI8, 1878. 

BAKER'S 

BreaM Cocoa. 

Warranted absolutely pure 
Cocoa, from wliich the excess of 
Oil ban been removed. Il has three 
thni'S the atrcngth of Cocoa mixed 
with .-^tarch, Arrowroot or Sugar, 
and in tlu-refon^ farmore t'conomi- 
cal. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well !t,s fur persons in health. 
Sold by (Jrocers everywhere. 

W. BAKER & CO., Dorcliester, Mass. 




SUPPLIES FROM 

HYDRANT PRESSURE 

the cheapest power known. 
Invaluable for blowins 
Church Organs, running 
Pri n tin g Presses, iiewym 
Machmes in H ouseholds^ 
Turning La th es. Scroll 
Saws, Grindstones, Coffee 
Mills. Sausafje Machines, 
^'eed Cutters, Electric 
Li'jhts, Elevators, eic. It 
needs little room, no firing 
up, fuel, ashes, fepaii-s. en- 
f^ineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady : will work 
at any pressure of water 
above 15 lb.; at 40 lb. pres- 
sure has 4-horse power, and 
capacity up to lO-borse 
power, l^rices trom 115 to J300. Sen* for circular to 
THE BACKUS WATER MOTOR CO.. Newark, N. J„ 




IRIDIUIYI: 

THE HARDEST METAL KNOWN. 

Not attacketl by neidH in- iilkalieiit; not iixiilizcd 
ill the ail'; tilinoHt infusible. Manufactured under 
John Holland's process (patented May 10, 1881) by 

THE AMERICAN IRilULM CO., 

S. E. Corner Pearl and PInm Sts., Cincinnati, Oliio* 




MA CHINE KN I VES^ 

FOR M'PERMILLS. BOOK- 
BIHOERS.WOOO WORKING 
AND AGRICULTURAL MACtfY 
ALSO PARALLEL VISES FOR 
MACHINISTS, PIPE flTTERS. 
BLACKSMITHS WHEELWRIGHTS 
PATTERN MABERSIC^-^!^ 

TAflOR STILES SICO. 
REIGEL5VILLEWARRENC0.N.J. 




THE J. L MOTT IRON WORKS, 

SS aiift !I0 Beekiiiiiii !St., New York. 
Deinni-esi'M I'lilent VVntei' CloHetp!> used almost 
exclusively in all fine work. lleiiini'eMt's Water 
Closets, Latrine's and Hopper's ft)r public buildings and 
factories. ^HoUN CelebrJiKMl Poreflaiii liiiied 
HniliM unequaled for beauty and cleanliness. Sani- 
tary <ao»it.<ii of all kind.s. 



mifiOPE 



Address JOHN .\. KOliJBLING'.-^ sons Manufactur- 
ers. Trenton, N. J .. or IIT liibeity >rreeL, New Vork 

W heels and ttope for eonveyns power long distances. 
Send for circulr. 




y tNGRAVlNa 

' IBO BBARBORK BT. CHIGAGO.f J. ^ vS VY Q/ UlTV 



Gipgravii^gs for Book aizd all j?dvertii 



,e§ • Cheaper tl?ar/ aizy oilier 



Aetl^ocf- 



WM. A. 

»k(»videnc:e, R _ _ 

Six minutes walk West from station 
Oi'igciiial rihI Only builder of the 



HARRIS. 

I, (PARK S-TREET), 



HARRIS-CORLISS ENGINE 

VVirli llni'i>iH* I'nrented Tin prove men I h, 
frnm 10 to 1.000 II. I*. 

W A TCHM AN'S 1 M- 

proved Time Detector, 
with Safety Lock At- 
tachment, Patented 1875- 
6-7-8('-81. Beware of In- 
fringements. This lu- 
strum entia supplied with 
Vi keys for 12 stations- 
Invaluable for all con 
cerns employing night 
watchmen. Send for cir- 
culars to E. IMHAUSER. 
P.O.Box ^75. ;12 Breftdway. New York. 




WILLIAMS POKT 1 
Pony or Panel plan- ! 
er. For general use 
in Door Shops, Box , 
and Furniture Man- 
ufactories. For plan- I 
ing Door Panels, 
Cigar Box StufT, and 1 
Furniture work, it 
bus no equal. 

We use the Ellis I 
Patent three part 
Journal Box and a 
solid forged steel 
head- Two pressure 
bars. Has strong , 
feed. Will plane from 1 
1 Ifi to fi inch thick. 1 
\\ eight, LWO lb. The , 
I west priced first- 
class planer in the 1 
market. Ctorrespondence solicited. 

ROWLEY & HERMANCB, Williarasport, Pa. j 

ON 30 DAYS' TRIAL! 

We will Send oh 30 Days* Ti'ial 

Dr. Dye's Electro-Voltaic Belts, Suspensories, 

And other Electrical Apuliaiicet^ TO IHEN 
suffering from Nervoun Debiliry, Ijost Vitnlitv, 
etc.. speedily restoring Health and (Hanhood. 
Also lor RlieiiiiiaCifliUf I'nriilyHiH, Kiver and 
Kidney l^'oubleu, and many other ilirseaHeM. 
Illustrated pampidet free. Address 

VOI..TAIC BET^T CO., Marshall, Mich. 



THE DUPLEX INJECTOR. 

The constantly Increasing demand for this Boiler 
Feeder proves its superiority over ther machines now 
in use. Send for illustrated circular and price list. 

.ManufacturedbyJAMES.IE-NHS, Detroit, Mich. 



;r.-flJAi^J7i 



■ THE STANDARD 

MAKES A PERFECT JOINT 



ERICSSON'S 

New Caloric Pirajli EiiIdb 

FOIl 

I l>WEM.IN<iS AM) COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

DELAMATER IRON WORKS 

i\ H. DEl.AMATER Jk CO., Proprietors, 

No. 10 Cortlaiidl Street, New York, N. \. 



At liovp Priced. Larse Assorted Stock. 
A. &; F. BROWN, 57-61 llewis St., New York. 



WATER ELEVATOR, OR STEAM JET PIMP. 

TTas no valves or moving parts. 
With 60 lb. steam pressure will 
elevate hot or cold water 50 ft., 
will force water through pipes 
and ho^? for flre purposes- Cheap- 
est mid Best Pump Made. A IH 
in. pump, price $13, will throw a % 
stream of water 40 ft.; 2^ in. 
pump, price $20. at 50 lb. pressure, 

elevates 3,000 gal. 30 ft. per hour. All pumps guaranteed. 

State for what purpose wanted, and send for prices, etc. 
VAN DT'ZEN & TIFT, Cfnciunati, Ohio. 




H.WJOHHS' 

LIQUID PAINTS 

ASIIESTOS lt(»OFIN<J. 

ASHHSTOS KOII.EII C;OVERIN<;S. 
ASItESTOS I.ININ(i FEI-T. 

ASIJKWTOSM'EAIVI PA<'KIN<;. 
ASBESTOS WU'K PACKINJJ, 
ASBESTOS I'l.AT PVCKING, 
ASIIESTOS WI1, .HOARD, 
ASIIESTOS CASKETS, 

ASIJKSTOS SHEATHTNCJS, 

COATINJJS, CEMENTS, Etc. 

Descriptive pricelistsand samples sent free. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 



MACHINISTS' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lalhes, Planers, Drills, &c. 

NEW HAVEN IM A M;FAO'IUICIIN<i CO., 
.Netv liaven, Coun. 

.KORTJNG UNIVERSAL INJECTOR 

double: tuse " 
FOR BOILER FEEDING 
op e.raie d Au one KandSe 

WILL LIFT MOT WATER 
WORKING . GUARANTEED 



*— V- OFFICES AND WAREROOMS ''»— ' 
PHILADA. I2T':' & THOMPSON STS, 11 NEW VORK 109 UBERTVSC 
BOSTON. 7 OLIVER ST II CHICAGO, 34- MARKETST; 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. FRANKLIN, V. Pre.s'l, J. M, ALLEN. Pres 
J, 1!. PIERCE, Sec'v, 



K-aJr HAND POWER ANO HrOBAULIC 
"""t:-" FREIGHT 5(PASSENQ£R«i/- 
Ij SHAFTINS-PULLEVS 8< HAN&ERS 
■ S. G/IAV£SiSONmHEST0iN.Y. 



NATIONAL STEEL 

TUBE CLEANER 
For cleaning Boiler Tubes. Saves its cost every time ll 
is used ; indorsed by best Engineers. 

AMbeHtON [VlnteriiLla, Fibei', LYIillboai-il, 

Pncking, and (lenient. 

Address CIlAIiMKRS SPENC'E COMPANY, 

23Jolin Street, New York. 

"T>AFAK«iE" POI8TI,AM> CEMENT. 
"RTIHHA!»[" Eiiirlish PORTIA ND CEHIENT. 
"REENE" <'EMENT (Coaixe nnci SiipciliiiiO. 

These celebrated makes or imported cements for sale 
by JAMBS BRAND, 85 Beekman St., New York. 



ROCK DRILLS & AIR COMPRESSORS 

A INCERSOLL ROCK DRILL CO., 

L P<\nK PLACE NEW rvORM 




Jarvis Furnace Co. 

Patent Setting for Steam Boilers Burns Screenings 
and Slack Coal withfiut Bhist. No. 7 'diver St., Boston: 
]So. 92 Liberty St., New York: No. 70!) Market St., St. 
Louis ; No. 18 second St., Baltimore. 



^•wrWtf^m ^4- tfk-nc For showing- heat of 
■* y* Ullieiid 9^ Ovens. Hot liijust Pipes. 
Boiler Flues. Superheated Steam, Oil Stills, etc. 

HENRY W. BUJ.KLEY, Sole Manufacturer, 

149 Broadway, New Vork. 



THE PORTER-ALLEN 

High Speed Steam Engine. 

* ADDRESS 

SOrTHVVARK F<MJNDKY & IVIACHINE ('<> . 
43U Waslihifflon Ave., IMiilailelpliin. I'n. 



I'LANING AND MATCHING fllACHINK 




Special Machines for Car Work, and the latest improved 
Wood Working Machinery of atl kinds. 



OPIUM 



MORPHINE HABIT. 

No pay till cured. Ten 
years eBtablished, l.OOO 
cured. State case. Dr. 
Marsh, Quiiicy, Micti. 




SHEPARD'S CELEBRATED 

^crew Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses. 
Scrolls, Saw Attachments.Chucks, Man- 
drels. Twist Drills, Dogs. Calipers,*' Sun 
Tilirlit " (lias nfncliineN, eta Send 
for catalogue of outfits for amateurs or 
artisans. Address 

H. K. SIIEI'AKD &; CO.. 
311 & B13 West Front St..CincianRti, O. 



RUPTURE 

cured without an operation or the injury trusses Inflict 
by Dr. J. A. SHERMAN'S method. Office, 251 Broadway. 
New Yorlc. His book, with Photograpliie likenesses 
of bad cases, before and after cure, maiicd f<ir 10c. 



THEMEDARTPATENTWROUGHTRIM PULLEY ■:• 

'\ THE LIGHTEST, -STRONGEaT. NO SHRINKAGE STRAINS: 



'PULLEY IN WE 



HARTFORD ENGINEERING 



PRIIVrTIIVrG IIVIKS. 

THE " Scientiiic American " is printed witti CHAS. 
ENEU JOHNSON & CO.!S ESIK. Tenth and Lom- 
bard StB, Pliiladelpliia, and 59 Gold St., New York. 
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